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RHEA EXPERIMENTS IN INDIA. 

By BERNAED COVENTRY, 

Director^ Agricultural Research JmtUute^ Fusa. 

Ramie, Rhea or China grass are the names under which this 
fibre is known. So much has been w'ritten about it in recent 
years, and success has so often eluded the grasp of the experi- 
menter, that it is with some hesitation I am induced to add to the 
literature already existing. As however interest in the fibre 
appears to be reviving, the moment would seem opportune for an 
account of its position in India at the present time, 

Rhea is not indigenous to India as is very commonly supposed, 
its native habitat being China, but it crept into India through 
Burma and Assam, and became established for a time in parts of 
East Bengal, where in certain localities near Rangpur it may still 
be found. It however never became an important industry, but 
was grown in very small patches, its use being confined to the 
making of fishing lines and nets. The cultivation of rhea as an 
indigenous industry need not, therefore, detain us. 

Early Experiments. 

Throughout the early half of the last century, numerous 
efibrts were made by the East India Company to introduce rhea 
as a textile staple, and later the Indian Government considered 
the fibre of such importance that in 1869 two prizes of £ 5,000 and 
£ 2 , 000 , and again in 1877 prizes of £ 5,000 and £ 1 , 000 . were offered 
for machinery or processes by which the fibre could be prepared 
in such a way that it would meet the requirements of the market. 
Competitive trials were made at Saharanpur in 1872 and 1879 , 
but no machine was found to satisfy the conditions of success. 
All these endeavours failed, and the Government’s offer of prizes 
was eventually withdrawn. 
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Experiments were also carried out by several European 
planters and companies. The Madras Presidency seems to have 
been selected for the most important of these. Putting aside 
experiments carried out on a small scale with hand decortica- 
tion (for it appears useless to consider this mode of <iperation 
owing to its cost), I shall confine myself to mentioning two 
important attempts, the one carried out by the Glenrock Company, 
Ltd., between the years 1884 and 1889 on their property at 
Pandalur in South-East Wynaad, and the other by Messrs. Finlay, 
Muir & Co., on their Reading Estate in Southern India from 
1887 to 1 894. The Glenrock Company planted some 400 acres in 
the forest slopes below Pandalur village, and about 100 acres 
at Kullar. Two methods of decortication were employed, one 
by the Death and Ellwood machine, another by steaming and 
removing the cuticle by hand, known as the Preray system. 
According to Mr. Minehin, the Manager of the Company who 
was specially brought out from England, “ the growth of the 
rhea was all that could be desired ; as many as six cuttings of 
stems were obtained in the year, where assistance could be given 
to the plants by irrigation. Without irrigation at Pandalur, 
three cuttings were obtained between the months of June and 
November, during which months the rainfall is about 100 inches 
in all. The best outturn from one measured acre in 1886-87 
under irrigation during the dry months was six cuttings : — 

1,384 lbs. of stems (8 stems to the lb.), about 11,000 stems. 
2,028 lbs. „ (8 do. ) „ 16,000 

4,446 lbs. „ (5 do. ) „ 22,000 „ 

4,904 lbs. „ (6| do. ) „ 30,000 

3,660 lbs. „ do. ) „ 25,000 „ 

1,605 lbs. „ (15 do. ) „ 24,000 


18,027 lbs. (8 tons) weight of stems in the year, about 128,000 
stems.” The Company obtained only 3^ per cent, ribbons by the 
Death and EUwood machine, and from 5 to 6 per cent, ribbons 
by steam decortication according to the Fremy system. The 
price realised is not mentioned, but we find it recorded that “ the 
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fibi-e obtained at tlie price ruling did not pay for the cost of pro- 
duction, and aceordingiy the cultivation was given up.” On the 
Reading Rhea Fibre Estate, the experiment was made on a 
fairly extensive scale by Messrs. Finlay, Muir & Co. The highest 
yield of green stems was 64 ewt. 3 qrs. per acre from one cutting, 
from whidi about 7 per cent, of di*y ribbons were obtained, but 
this was found to be an unprofitable return, and this experiment 
was also abandoned. These seem to be the oidy two attempts 
carried out in India on any serious scale until the more 
recent enterprise started at Dalsiug Sarai and other Indigo con- 
cerns in Behar under the auspices of the Bengal Rhea Syndicate, 
Ltd., with which I shall deal later. 

Cause of Failure. 

The Glem'ock Company’s enterprise failed, not so much from 
any defect in the cultivation of the plant, but because the yield of 
dried ribbons obtained by the Death and Ellwood machine was 
only 3 y per cent, and by the Fremy process 5 to 6 per cent. It 
is known that the yield of dried fibre on a given weight of green 
stems is 5 per cent. Present means of decortication geneially 
give about 3 per cent., of which one-third is gum, leaving 2 per 
cent, of pure fibre. When we are told that the Glenrock Company 
only succeeded in extracting 3|- per cent, of “ribbons,” which we 
know to contain only 30 ].)er cent, of fibre, the rest being cuticle 
and gum, it is easy to understand how the enterprise failed, for 
out of a possible total of 5 per cent, scarcely more than 1 per 
cent, was actually obtained. The yield from the Fremy system of 
steaming was a great deal better, for 5 to 6 per cent, of “ ribbons” 
appear to have been got, or say 2 per cent, of fibre. This, 
approximates more nearly to the results given by the Faure." 
machine at Dalsing Sarai, but the expense of the Fremy system - 
must have been great, for otherwise there seems no reason why it 
should not have been persevered in. 

Experiments in Behar. 

The decline of the indigo trade induced the indigo planters 
of Behar to seek new enterprises for their capital, and in 1903 
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eight concerns placed a portion of their lands under rhea. At the 
same time a company of Calcutta merchants, styled the Beng'al 
Rhea Syndicate, Ltd., undertook to supply the Faure machine 
for the decortication of the plant, and to ship and sell the produce. 
Contracts were entered into between the company and the concerns 
on joint terms, the principles of which are that the company 
shall supply the machines, provide and erect the buildings, bale, 
ship and sell the fibre, while the planter undertakes to grow and 
manufacture the fibre at his factory, the expenses and realizations 
in connection with the whole enterprise being brought under a 
joint account. The area covered by these contracts aggre- 
gated over 3,000 acres. As the planting and cultivation 
progressed, it was found that many of the localities which had 
been selected were unsuited to the growth of rhea, so that 
ultimately the area actually put down did not exceed 2,000 acres. 
This quantity has again been reduced considerably owing to 
damage caused by quite recent floods. At Dalsing Sarai greater 
headway has been made than at other places, and it will be suffi- 
cient for the purpose of this article if my remarks are confined 
to these experiments alone. 


Manufacture. 

As already stated, the decorticator selected is that known as 
the Faure machine (plate II). These machines are of two kinds : 
one the ordinary machine used for scutching the butts of the 
stems ; the other, similar to the first but with the addition of a 
counteraction, to which the stems after insertion into the machine 
are attached by the scutched ends, and by which the fibre is auto- 
matically withdrawn and delivered. In practice it is found that 
one ordinary machine will scutch the butts of enough stems for 
two counteraction machines, so that it is found convenient to 
work the . machines in triplets. The decorticators consist of a 
set of beaters revolving at a speed of about 500 to 600 revolu- 
tion^ and operating on the stems against a counter-beater support- 
^ ^ suitable springs and india-rubber buffers, which cause a 
l-fcake to the action of the beaters as the stems are being 



^ This enables 'the beaters to exert 
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suflScient action on the stems to break the wood and scrape the 
cuticle, without snapping the fibre. This has been the chief aim 
and object of the inventoi-, and is a great improvement on the 
rigid counter-plate of other machines, which causes such a loss 
in fibre by cutting. But it should be mentioned that the Fam’e 
machine, although the best of its kind in this respect in the 
market, still causes a very considerable loss by cutting. In order 
to obviate this defect, the inventor has quite recently introduced 
a New Improved Decorticator (plate III) which is still under- 
going its trial at Dalsing Sarai. Instead of the fibre being 
drawn back in the process of scutching by the automatic counter- 
action, it is carried straight through a set of beaters which 
merely break and distintegrate the wmod and bark, and is then 
deposited on to a carrying chain, Avhen it is presently caught at 
one of the ends by a comb and fixed tight on to this chain. In 
its progress the opposite ends are quietly dropped between the 
blades of a couple of drums of quick revolving beaters, and on the 
return journey of the chain are withdrawn. The action of these 
beaters is so adjusted as to cause a combined hitting and scrap- 
ing motion, and is yet so regulated that the tension exerted on 
the fibre is not enough to break it. In this way the inventor 
expects to save entirely the loss by cutting experienced with the 
old machine. The installation put up at Dalsing Sarai consists 
of three sets or triplets of the old machines, and two new and im- 
proved machines. The whole is worked from a counter-shaft 
driven by a 20-horse power engine. Tanks at a high level for 
the supply of water under pressure to the machines for washing 
purposes have been erected, and two hydro-extractors for the 
preliminary drying of the fibre. A sirocco fan for finally drying 
the fibre in wet and cloudy weather, and a baling machine with 
suitable rooms for storage, have also been added. After the 
stems have been decorticated, the fibre is taken by coolies and 
washed in running water, or, if found more convenient, a jet of w^ater 
is allowed to play on the beaters of the machine in the process of 
scutching. The action of the water is to remove a large propor- 
tion of the gum surrounding the individual fibres, which is at that 
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time in a soluble state and can be removed by water, but would 
harden and become insoluble if allowed to drj'. The fibre is then 
placed in the hydro-extractor for five minutes, and from there it is 
either hung out to dry in the sun (plate IV), or if the weather is 
wet or cloudy, is dried by means of the sirocco fan. It is 
then conveyed to the store-room where the pieces of wood 
which may still adhere to it are hand picked, the fibre press- 
ed into bales in which condition it is despatched to market 
(plate V). The quality of the fibre thus produced is variable 
and cannot be said to be equal to China-grass. The latter 
is very carefully decorticated by hand, the outer cuticle and the 
wood entirely removed, and the parallelism of the fibres kept in- 
tact. In other words, hand decortication as practised liy the 
Chinese is well nigh perfect, and no machine has yet been able 
completely to emulate it. On the other hand, a percentage of 
wood and bark is always to be found in machine-decorticated 
rhea, and the parallelism of the fibres is impaired. In spite of 
this, however, spinners have expressed themselves satisfied with 
the quality of the produce as prepared by the Faure machine, 
and are prepared to take it over in any quantities. The defects 
referred to are easily removed in the subsequent processes of 
degumming, cleaning and combing, but must of necessity add to 
the cost. It is outside the scope of this article to discuss at 
length the details of these operations, and it will be sufficient to 
say that the spinner first sorts the produce into two or three 
lengths, after which it is transferred to the degumming bath where 
it is submitted to a combined treatment of steam and chemicals 
with the object of entirely removing the gum. This operation 
is of an extremely delicate nature, for the chemicals used to 
dissolve the gum would, if allowed to do so, also attack the 
fibre. Many processes have been invented for this purpose, some 
of which are patents, but others again have been kept strictly 
secret. Spiimers at present prefer to degum, not entirely 
because there is an element of profit in the process, but chiefly 
because it is such an important part of the preparation of the 
fibre,, and the probabilities of injury are so great, that they 
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canuot take the risks of badly deguninied or injured fibre. For 
these reasons it is not at present possible, as many suppose, for 
the inanufacturer of the raw product to degum at the factory, 
for he would run the risk of the whole of his produce being 
rejected for improper treatment. And even if we were able to 
degum satisfactorily, it would not be advisable for him to attempt 
it in the present condition of the trade. Rhea is in demand for 
a great variety of purposes, many of which do not require 
degummed fibre. He would, therefore, be narrowing his market, 
if he produced degummed rhea alone. After the degumming 
process is completed, the fibre has to be thoroughly washed until 
all trace of the chemicals is removed. It is then combed and 
made into “sliver.” It is in this process that the want of 
parallelism in machine-decorticated rhea is felt. If the tibies are 
mixed, there is a greater likelihood of breaking in the combing, 
causing a large production of tow. Tow, however, is not waste, 
and unlike most other fibres, owing to the very long staple which 
rhea possesses, it can be worked up figain and spun into yarn. 
The subsequent operations for spinning rhea fibre require special 
machinery. The writer in 1903 visited the spinning factory at 
Emmendingen in Glermany, which at this moment absorbs prob- 
ably two-thirds of the total of the world’s output of the raw 
product. The machinery used for spinning was the invention 
of the proprietor, HeiT Baumgartner, and had been specially 
constructed for him in England, to meet the peculiar re(|uire- 
ments of the fibre. The intelligence and resource with which 
this work is being carried on deserves the highest praise, for 
it is probably far ahead of any other similar undertaking. The 
samples of yarn and finished product which were exhibited 
show the numerous uses to which the fibre can be applied. 
Hosieiy and under clothing, brocades, pongees, damask linens 
and lace, gas mantles, sewing and crochet threads, light and 
heavy plushes, knitted shawls, and even the latest fashionable 
straw hats for ladies, are a few of the'materials into which it can 
be converted. The .strength and yet lightness of the fibre, and 
the fiiieness to which it can be spun, together with the fastness 
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and brightness with which colours cling to it, are not among the 
least important of its remarkable qualities. 

Cultivation. 

It is now necessary to say a few words about the cultivation 
of rhea. The plant belongs to the family of nettles (Urticce) 
and to the subdivision Bcehmeria. There are many varieties, 
but two only are considered the best for fibre purposes, 
namely, Bcehmeria nivea and Bcehmeria tenacissima. The 
latter grows in tropical countries such as Java, Sumatra, Borneo, 
Malacca and Mexico, but will not grow well in Behar, the 
climate being too dry. On the other hand, B. nivea flourishes in 
temperate and semi-tropical countries, and is the variety to 
cultivate in Behar. The difference between the two is easily distin- 
guished by the white woolly appearance underneath the leaf of 
B. nivea, which is absent from B. tmacissima. 

Rhea demands that the richest lands should be selected for 
its growth, and they should be free from any suspicion of flooding 
or water-logging. If it is planted in inferior lands, disappoint- 
ment IS sure to follow. The object in the cultivation of rhea is 
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propagation should be entirely dug out of the ground, and the 
stool of roots left exposed for some days under the shade of 
a tree. Leaf buds will soon be seen to shoot from the eyes 
in the roots, and it is then time to transplant. The stool 
should be cut into pmces of about nine inches in length, with 
three or four buds to the piece. The land should first be 
thoroughly prepared and broken up to a depth of 9 to 12 inches 
if possible, and brought to a fine tilth. For this purpose an j 
English or American plough is recommended. The sets should 
then be laid to a depth of 4 inches, 3 feet apart in a previously 
prepared furrow, the distance between the furrows being 4 feet. 

In weak lands closer planting is found advantageous. The furrows 
can then be covered over in the usual way. The best time of year 
for planting operations is <T uly and August, when the rains ha^ e 
set in, as there is then less chance of failures in germination. After 
the sets have well sprouted, the land should be kept hoed and free 
from weeds, and an occasional ploughing given when necessary. 

The rhea plant takes two years to establish itself, and no 
remunerative results should be expected until the^ second or 
third year, when the bushes have reached maturity.^ It is, 
however, advisable to cut down the bushes during the first two 
years of growth whenever they reach a height of 3 or 4 feet, as 
this will induce the roots to spread with greater rapidity. When 
the plant has reached maturity, it should be stripped of its leaves 
on tL field while standing, and then the stems cut as close to the 
ground as possible, tied in sheaves of a foot diameter and conveyed 
to the decorticators. The period of growth at which to rat e 
plant for the best possible results is when it has attained an 
average height of 5 or 6 feet and some 18 inches of the bottom o 
the stem has turned brown in colour. The plant shouU never be 
allowed to become overmatured, for after a certam^ age e 
lateral buds on the stem begin to shoot and start a joint in e 
length of the main fibre, causing it to break during ecor ica ion. 

As soon as possible after the plant has been out ® 

shoots from the roots make tbeir appearance, the land should 
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plough with which the earth eau be thrown up ov^er the i-oots is 
an advantage, though not a necessity. No ploughing should be 
done while the next growth of plant is taking place, as the 
operation would break the new shoots and interfei'e with a propei’ 
growth of stem, but if necessary a hoeing or weeding may be done. 
After a number of cuttings have been taken, an accumulation of 
woody matter will become apparent on the surface of the stool, 
being the stumps of the previous cuttings. If a careful observa- 
tion is made, it will be noticed that many stems will be shooting 
fi om these stumps where they have kept green. The growth of 
these is always unsatisfactory and seldom attains a gi'eater height 
than 2| feet. A vigorous growth of fresh suckers from the root 
should always, be induced, and it is therefore necessarv from 
time to time to slice away the upper suiface of a stool immediately 
after, a crop has been harvested, and thus remove the woody 
matter. This can be very cheaply and effectively done with a 
sharpened hoe [kodali). 

Manurinq. 

I am of the opinion that liberal manuring is essential to the 
successful cultivation of rhea. The planter should aim at obtaining 
an average weight of fbm- tons of stems per acre from one cuttinjJ^ 
and as four cuttings per annuni should be harvested, a crop of 1 6 tons 
per acre per annum represents the withdrawal from the soil of 
a very considerable amount of plant food. Taking this to rep- 
resent 3 tons or 6,000 lbs. of dried stems, on the basis of analyses 
of the rhea plant made by Mr. fckirbes Watson, the amounts of the 
following constituents taken from the soil in one year would be- - 
potash 1,938 lbs., soda 978 lbs., phosphoric acid 576 lbs. 

Without the use of manures such a drain would very quicklv 
lead to exhaustion of the soil. >\ t the same time it is neeessar'v 
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required would be this return of the refuse to the land. 
In practice, however, there will be found to be a certain 
amount of wastage, and this would have to be made good by the 
addition of a limited quantity of manure to the refuse. It thus 
apjjears that oiwie the enterprise is established and the first 
quantities of i^efuse have thoroughly rotted, the supply of manures 
will not be a very expensive item. In laying out a plantation for 
the first time the application of organic manure is highly reeom 
mended, as it gives the young crop a good spring, and enables it 
to quickly establish itself. 


(/OST or Proul'otion'. 

I have already stated that 30,000 Ihs. or 1 .5 tons per acre ot 
green stems should be obtained from four cuttings in one year, from 
which 750 lbs. of dry fibre can be obtained, or m other words it 
will take three acres to make a ton of fibre. This yield Inis atdually 
been obtained over a few acres, but in order to maintain it, the very 
high state of cultivation I have reooTiimeuded should be adopted. 
Whether it will ho possilde to secure this yield <j\ er the whole 
area of 500 acres undei* cultivation at .Dalsing Sarai, has yet to be 
ascertained. I am, therefore, unable at ]>resent to give definite 
information as to results on such a large scale. But assuming 
that the yield mentioned will be realized, the cost of production 
would be approximately as follows : 

Cost of prodaciiij'- one ton of rliea fibre per annum from acres 


Cultivation, supervision and ^?eneral charg:cs on 
Manuring; Rs. 1o per acre 
4 cuttings on acres <&': Rs. v? 

Carting 45 tons of green stems As, (i 

■Decorticating 45 tons of green stems (f? As 9 

Washing and drying 

Hand-cleaning 

Baling and despatching 

Engine, coal, etc. ... 

Special establishment 
Freight home and insii ranee . . 


Price of 1 ton of fibre (d>, £:10 


Balance of profit on 3 acres ... 137, or say £9, 
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This will, therefore, give a profit of £3 or Ks. 45 per acre. 
Undoubtedly, there is still much room for improvement in the 
Faure machine, but this is only a matter of time. The real 
difficulty about rhea is its agricultural- aspect. Is it possible to 
obtain one ton of dry fibre from three acres per annum 1 This is the 
vital question at the present price and with the present machine, 
for after all the ultimate test as to whether it pays to grow 
depends upon the profit per acre. The more acres it takes to 
produce a ton of fibre, the less must the profit be, and inversely 
the heavier the crop which can be grown the larger the profits. 
Now the agricultural requirements of rhea do not seem 
to have been thoroughly appreciated. It is not a plant that 
wiU grow anywhere. It requires well drained land and that of 
the best quality. It must be well cultivated, and until the refuse 
from decortication has accumulated in sufficient quantities in a 
weU-rqtted condition, other manures must be applied to it and, if 
necessary, purchased. Too dry a climate will not suit it, for to 
obtain four full cuttings in one year postulates a considerable 
amount of humidity. After a time the roots wiU have covered 
the "field a,nd an accumulation of wood will have taken place from 
repeated cuttings. It will then be necessary to prune the surface 
of the stool to induce shooting from the root. Should this even- 
tually prove unsuccessful and the plant refuse to grow at a greater 
height than' 3 to 4 feet, it should be dug out and a fresh plantation 
started in, another spot. It is a mistake to suppose that rhea will 
grow on the same -land indefinitely. Rotation is as necessary for 
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be SO apparent. But there is seldom any use in growing a crop 
which cannot and is not grown at its best, and I u’ould still 
maintain that if it is found impossible to grow a crop of say 15 tt) 
20 tons of 4 to 5 feet stems per acre per annum, the enterprise 
should be abandoned. 


I _ ‘M 


Price. 

A few words may be added about the market price of 
rhea. It sells at the present day in Europe at from £25 
to £38 per ton. This price is regulated by the supply from China 
which is the over-production of an indigenous industry ; the 
demand is from a small handful of European spinners, who appear 
entirely to control the trade. The total consumption of the fibre 
in Europe is probably not more than 3,000 tons. If a true demand 
arose among consumers, the amount required would be something 
enormous. When we consider that rhea is both a textile and a 
cordage fibre, and that its intrinsic merits are acknowledged by all 
authorities to excel those of any other known fibre, the lowness of 
its price is a matter for some astonishment. Cordage fibres like 
manila and aloe will fetch any price from £30 to £50 per ton ; 
flax from £40 to £100 ; jute, which intrinsically is vastly inferior 
to any of the fibres named, is now fetching £22 per ton. How 
is it that the finest fibre in the world can with difficulty realize 
£26 to £38? The answer is not far to seek. A market for 
rhea in the true sense of the term does not at this moment exist. 
The supply is so small that it cannot make its influence felt, but 
if supplies increased to 100,000 tons, the result would be diflTerent, 
and I have little doubt it ’would be taken up with avidity. The 
prices would in all probability rise higher than those of flax, and 
we should soon see a most valuable industry placed on a firm and 
lasting footing. The prices which spinners are now offering for 
the ra-w product are quite out of proportion to its intrinsic merits, 
and the consequence is that there is no inducement for cultivators 
to extend their operations. The quality of the land, and the high 
class of agriculture required for the growth of rhea, call for a 
greater value for the raw product. Even if the figures 
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THE SUGAR INDUSTRY IN THE UNITED 
PROVINCES. 


By W. H. MORELAND, c.i.b., i.c.s., 

Director of jigricuUnre, United Frotnnms. 

Sugarcane is one of the most important held crops in the 
United Provinces ; it occupies from to CV million acres of the 
superior land ; it ensures regular employment to a large number of 
labourers at a time when other work is hard to iind, and, given a 
good season, it enables the cultivator to pay his rent and put 
something by, or give his family and friends a treat. Further, it 
is the stand-by of the hard-working man, calling for just as much 
labour as he can give it, and there is perhaps no other crop which 
rewards skill and labour to the same degree. Any decline in the 
cultivation of this crop would, therefore, result in the lowering of 
the standard of agriculture in the provinces, while a reasonable 
extension is desirable in the general interests of the community. 
I hope to publish shortly some results of the study of this 
crop from the purely agricultural point of view ; in the present 
article it is my object to indicate the relations between the culti- 
vation of the cane and the manufacture of sugar, relations which 
are of the utmost importance to the future of cultivation. 

Practically the whole of the crop is worked up by indigenous 
capital and indigenous processes. There are only two European 
refineries in the provinces, and the proportion of the produce which 
they handle is infinitesimal compared with what is dealt with by 
the processes which the people evolved for themselves, at a time 
when facilities for transport were limited and foreign competition 
was unknown. Now that foreign sugar has secured a place 
throughout the markets of the country, these processes must be 
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;l ; , brought up to date, or the manufacture of sugar will cease to 

I ; ' pay, and a decline in cultivation must follow. 

!| ' The first process in manufacture, the extraction of the juice, 

i * is in these provinces performed by the cultivator. As a rule he 

needs no teaching as to the time of harvesting, the necessity of 
| : promptness in crushing, and other matters of fundamental import- 

anee ; and that he appreciates an efficient crushing mill is shown 
H by the general adoption of iron mills in place of the stone or 

f;i wooden mortars which were formerly universal. But the great 

il; majority of cultivators have a very real difficulty in procuring a 

fjl' ■ mill that is in fact efficient. The early mills were put on the 

■i market by responsible European manufacturers, and were in most 

il: eases efficient machines that extracted a reasonable proportion of 

j;,' juice from the cane, but with our cultivators’ lack of knowledge 

I; about machinery, the mills very soon got out of order ; 

it usually the bearings wore unevenly, or they were altered by 

li ignorant men, with the result that the cane was imperfectly 

I crushed and a good deal of extractable juice remained in it. 

Most cultivators, however, cannot buy a mill outright, but hire 
it by the season. The system of hire is a really excellent 
arrangement, provided the pei’son who lets out mills can be trusted 
to send them out in good order, and to keep them in repair 
during the working season; and I know of one European firm 
that has built up a large and profitable business on these lines, 
while conferring a very real benefit on the area in which it works. 
Unfortunately the number of reputable firms in this business is 
small ; over a large part of the provinces the mills are owned by 
small blacksmiths with very little capital or stock and rather a 
low morale. These men send out their mills in a condition of 
really scandalous inefficiency ; the cultivator has not the knowl- 
edge of machinery to enable him to detect the faults which are 
glossed over by a bit of polish ; and if he had the skill, he would 
still be in difficulties, as the blacksmiths appear to avoid competi- 
tion by informal understandings among themselves. In one 
instance I looked over the entire stock of mills set out for hiring 
in a town which is the centre of a large sugar tract without 
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finding one that was fit for use ; in another case, I examined every 
mill I found at work over a large tract of country, and did not 
find one really in working order. Taking a very low estimate, 

T believe that the effective yield of juice per acre could be increased 
by 10 to 15 per cent, if efficient mills were procurable. That 
good mills can be supplied as a profitable business is shown by 
the experience of the firm to which I have referred, and no greater 
reform is possible than the invasion of this business by men with 
sufficient capital, mechanical knowledge, and the ordinary equip- 
ment of business rectitude. 

Once the juice has been extracted, there are two principal 
methods of treating it. In the commonest, the cultivator himself 
boils down the juice in an iron pan, clarifying it with such 
materials as are at his disposal, until the mass is ready to solidify 
on cooling ; the product so obtained is named gw', and consists of 
a compost of ciystals and molasses. Its value depends partly on 
the proportion of crystals and partly on the colour and consistency 
which it displays ; and the quality varies greatly with the season 
and the skill of the individual cultivator. Most of the gur is 
eaten in that form, the balance being refined either by native 
process or in European factories. The individual’s production of 
guf is on such a very small scale that it is very doubtful whether 
any great improvements are possible in the methods adopted, and 
the chief hope of increased profit for the grM.r-makers seems to lie 
in the adoption of a modification of the alternative process, which 
will now be described. 

In this alternative, the final product of boiling is named ra6 ; 
it is of the same nature as gur, but is of rather less consistency, 
being almost liquid instead of just solid. Most of the is 
made not by the cultivator but by a manufacturer ; he arranges 
with the cultivators of a given locality to buy their juice and sets 
up his boiling-plant at a convenient spot ; the cultivators W'ork 
their mills at the same place and hand over the juice to him as it 
is extracted ; he then boils this down in a series of pans arranged 
over a single furnace. It will be seen that this represents a 
higher stage of manufacturing progress than the making of gur ; 
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the number <jf pans economises fuel and makes more emcient 
defecation possible, while the manufacturer and his servants are 
specitilists in the art of boiling, and possess a remarkable amount 
of accumulated skill and knowledge. The rah is not a final prod- 
uct : it is drained, bagged and pressed by an exceedingly labori- 
ous process, yielding a sugar called khaml, which is of a low grade 
even compared with most of the sugars made from guf, but which 
has hitherto commanded a large market both inside and outside 
the provinces. 

Xow the import of foreign sugars has seriously threatened 
the mai'ket of both this hhand and the sugars made from gur : 
the former are of course of better quality in respect of colour and 
purity, and can be landed at prices which give them an advantage 
over the cost of sugar prepared by the methods which I have 
described. If then the cost of manufacturing sugar is not 
reduced, the indigenous industiy will be killed : and if the 
industry is killed, the cultivator loses a lai’ge part of his market, 
and improvements in methods of cultivation will be of little avail 
when the increased produce is unsaleable. Thus the improvement 
of manufacturing processes is an urgent need from the agricultural 
point of view. Such an improvement may conceivably follow one 
of two lines : it may break with the past and adopt central factory 
methods, or it may start from the existing processes and bring 
them up to date. Probably there is room for progress in both 
directions. 

The complete central factory, taking over the cane and 
producing sugar on the premises, has difficulties to contend with 
which are not found in the colonies where it flourishes. The 
small holdings and small fields involve the purchase of cane in 
half-acre lots, which means a multitude of small transactions ; 
prompt deliverjr at the factory is hindered by the same considera- 
tions ; the factory is more or less in the hands of the growers, for 
they can continue their old processes, while it must have cane : 
and speaking generally, the business would require a degree of 
organizing power that is somewhat rare in this part of the country. 

I do not say that there is no opening for central factories in the 
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provinces, but I do say that anyone who proposes to open one 
will be well-advised to go thoroughly into the que.stion of organiz- 
ation in its local aspects. 

There is probably scope for more factories taking over gur 
and working it into refined sugai'. Such factories have consider- 
able advantages over indigenous methods, provided they have 
sufficient capital to use modern machinery and work on a fairly 
large scale ; they can select their raw material, they can follow 
the market, and they can work up by-products to the best 
advantage. Apparently there is a movement in this direction on 
the part of some native capitalists, as I have heard that one or 
two refineries of this type were started near Cawnpoi-e during the 
last year. Theii‘ great drawbacks from the economic point of 
view are that they cannot remedy the large initial waste involved 
in ■-making, and that they have 'to spend much money in 
removing impurities which should never have been allowed to 
enter the 

All such factories are, however, primarily questions for the 
business-man ; they are beyond the scope of most of the people 
now engaged in the trade, who have neither the large capital nor 
the genera] business knowledge required to enable them to break 
with the past to the necessary extent. For these men, improve- 
ment of existing methods is the only hope of saving the capital 
and skill engaged in the industiy. As they work wholly by rule 
of thumb, thej^ cannot devise improvements for themselves, and 
this function has fallen to the lot of the Agricultural Department. 
Mr. S. M. Hadi, m.r.a.c., has been working at the subject for the 
last five years under my general control, and his results up to 
1904 were so promising that it seemed desirable to publish a 
preliminary account* of them ; further progress has since been 
made on the practical side, and there is now ground for confidence 
that the improved processes can be worked at a profit even after 
allowing for a further substantial fall in the price of sugar, a fall 
that would juactically destroy the existing industry. A full 


* Impromnhents- i)t natiri' methods of Bulletin No. 19 of 1905, United 

Provinces Department of Agriculture. Government Press, Allahabad. 
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account of these processes can be seen in Mr. Hadi’s note, but the 
following resume may be of general interest, both in itself and as 
illustrating one possible way of helping indigenous industries. 

It was obvious from the start that the separation of molasses 
from the sugar could be done more cheaply and eflSciently by a 
centrifugal hydro-extractor than by the slow and wasteful 
processes of draining and pressing ; but experience had shown that 
the centrifugals on the Indian market gave very bad results with 
the Tab prepared in the ordinary way. Thus it was necessary on 
the one hand to get more suitable centrifugals, and on the other 
to make Tab to suit the centrifugals. In the former matter 
Messrs. Broadbent and Sons, Limited, of the Huddersfield Central 
Ironworks, have co-operated cordially, with the result that ra.h 
made in a certain way can be treated with success by the machines 
now supplied by them. The way to make the rab was evolved by 
experiments with successive modifications of existing methods. 
First the pans were arranged so that juice could travel by gravity 
instead of having to be lifted ; then copper was substituted for 
iron in the pans, the greater cost of raw material being almost 
covered by simplification of the construction ; further, the arrange- 
ment of pans over the furnace had to be worked out in detail, so 
that each pan should get the temperature it needed, and that fuel 
should be economized ; while, lastly, there was the question of 
defecation, a process which is of special importance because the 
use of boneblack for decolorization is out of the question, and 
therefore impurities must be removed at the earliest possible 
moment to avoid spoiling the colour of the sugar. To be a 
practical success, it was necessary that the materials to be used 
should be obtainable in country markets. A study was, therefore, 
made of the various defecants now used in the industry, and 
these were tried in the various combinations. So far it has 
proved impossible to use lime without getting a dark colour 

that renders the sugar unsaleable ; and the best materials were 

found to be an infusion of the stem of the wild hibiscus 
together with crude soda salts known as sajji, the latter beina 
used in very small quantities. It is found by experience that 
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the use of these materials, applied in accordance ^■vith the 
methods that have been worked out, gives a perfectly clear liquid, 
which can be concentrated to any desired extent, and which 
yields a tah much clearer in colour and with a higher proportion of 
crystals than is obtainable by the existing processes— a tah wliich 
can be treated successfully by the centrifugals when worked either 
by hand or by steam. Further, the results were such that at 
present prices a factory on the ordinaiy scale could pay for the 
centrifugals required out of the first year’s earnings and still 
retain a larger profit than is the ease at present. Finally, it is now 
almost certain that a practiciil method of driving the centrifugals 
by bullock power will shortly be available for the ordinary manu- 
facturer, who is apt to be afraid of a steam engine. 

So far as can be judged at present, the i-ab-makers will adopt 
the new processes, though of course the change will be gradual, 
while there is a clear tendency on the part of g^wr-makers to 
change their methods. The rab-makers can usually command the 
capital that is necessary for the change since they are business- 
men, but the new processes are altogether beyond the means of 
individual cultivators. They are, however, peculiarly adapted to 
co-operative effort, and we hope shortly to be in a position to 
equip a few co-operative societies with the necessary plant. 

In conclusion, I should like to lay stress on the fact that the 
greatest need for the maintenance and development of the native 
industry is the establishment throughout the sugar tracts of 
responsible agencies for the sale, hire and maintenance in good 
repair of cane-mills, boiling pans and centrifugals— agencies which 
would push their wares in a way that no department of Govern- 
ment can imitate, which would have a direct financial interest in 
the continued use of their machinery, and which would provide 
the trained repairers that are not to be found in the country at 
the present time. There is room here for the employment of 
considerable capital, which should yield a satisfactory profit if 
controlled by men of business-ability and business-rectitude. 




SERICULTURAL EXPERIMENTS AT SHILLONG 


By Rai Bahadur E. C. BASU, m.r.a.c 


Asdstmit Director of Agriculture^ Eastern Bengal and Assam 


The Shillong experiments were suggested by the successful 
example of Kashmir, where sericulture has attained an unexpected 
degree of prosperity within a comparatively short period. In 
order to study the climatic and economic conditions in which seri- 
culture flourishes in Kashmir, Mr. P. C. Henniker, Director of 
Agriculture, visited Kashmir in the spring of 1908. He found 
that the climatic conditions of the Kashmir valley during the 
rearing season are very similar to those of the higher plateau of 
the Khasi Hills on which Shillong is situated. Nor did the 
circumstances of the Kashmiris appear to be materially different 
from those of the Khasias, both being peasants with whom the 
cultivation of the soil is the principal source of livelihood. But 
Kashmir has one advantage which is denied to the Khasi Hills, 
and which indeed very few countries in the world seem to possess. 
viz., an abundant supply of wild mulberry leaf in its State forests, 
which the rearers are permitted to gather free of cost. The 
possession of this natural wealth has enabled the Kashmii' Govern- 
ment to make a State monopoly of the trade in silkworm cocoons. 
The rearers are bound to deliver the whole of their cocoon crops tf) 
the State factories at a fixed price — Rs. 1 5 per maund of 88 18 lbs. 
of green cocoons — which is about one-fourth of the price they 
might command in the open market. The cost of the mulberry 
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leaf is undoubtedly the predominant factor in the cost of protluc- 
tion of cocoons ; and as the leaf costs nothing to the Kashmiri 
rearer beyond the labour of g'athering it, he is able to accept a 
low price for his produce. But this system cannot be introduced 
into the Khasi Hills or in any country where the rearer has to 
grow the mulberry leaf at considerable expense, and will naturally 
claim the liberty of selling his cocoons in the best market. 

The Shillong rearings have been made with seed annually 
imported from France and Italy. Unlike the egg.s of the multi- 
voltine Indian silkworm, those of the univoltine European motli 
require to be exposed during the winter to a certain degree of 
cold, for otherwise the egg,s fail to hatch evenly and the worms 
.suffer in vioour and health. It was at first feared that the 

O 

winter temperatures of Shillong might not be sutticiently low for 
the proper hibernation of the eggs of the European moth. 1 1 is 
considered essential that the eggs should not be exposed continu- 
ously for a fortnight during the hibernating stage to temperatures 
above 50° F. ; otherwise the worm in the egg begins to unfold, 
and once this unfolding has begun, it cannot be stopped without 
danger to the life of the insect. A. daily record of the tempera- 
tures of the house in which the European seed wa.s kept at 
Shillong during the la-st winter .shows a range of temperature 
between 38° and 60° F. during the winter. It invariably fell in 
the morning below 50°, and rose in the afternoon almost daily 
above that point, but the result of hatching was by no means 
unsatisfactory. The eggs hatched with perfect regularity in an 
incubator, and the worms did not appear to suffer in any manner 
from deficient vigour or health. The fear of insufficient hihenia- 
tion has thus proved to he groundles,s. 

The incubator was I'oughly improvised out a wooden box. 
It was heated with a small kerosine stove, over which was kept 
a pan of water. A few inches above the pan was a chamber 
about 4 inches deep, with a perforated bottom on which the 
eggs were laid out thinly for hatching. The chamber was covered 
with a piece of cardboard laid loosely on the top. The warm 
vapouT' from the pan rising through the perforated l->ott<nn 
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kept the temperature of the incubating chamber between 70° 
and 80° F. 

The annual importation of seed from a distant foreign country 
cannot be regarded as a satisfactory arrangement. The attempt 
made a few years ago in Kashmir to use local seed ended in a 
disastrous failure. A similar attempt made in a very much 
smaller scale last year at Shillong also gave unsatisfactory results, 
the parent moths on examination under the microscope proving 
to be infected with the germs of pebrine and fiacherie. A 
fresh attempt is being made this year under the care of a trained 
sericulturist, who will attempt to produce disease-free seed by the 
system of microscopic examination of the moths, but it has yet 
to be seen whether this will be successful. 

The seed imported for the Shillong experiments leaves 
Europe some weeks before the setting-in of the winter, for it is 
not safe to import seed later in the year. If the eggs are hiber- 
nated in Europe, they are liable to hatch prematurely as soon as 
they experience the hot weather of their passage through the 
Red Sea. But no such untoward result follows if the seed is 
sent out in September or earlier, when the thermometer still 
remains above 50° F. Once the thermometer falls below that 
point, so that the eggs enter on the hibernating stage, it becomes 
unsafe to expose them again to a higher temperature until the 
time arrives for regular hatching. 

An important point to determine was the suitability of the 
local varieties of mulberry for the feeding of the European silk- 
worm. There are three distinct races or species of mulberry in 
the Khasi Hills. Two of these appear to be exotic, and are at 
present cultivated for the sake of the fruits which they yield ; 
the third is indigenous to the country, and occurs sparsely among 
the pine forests on the higher plateau of the Khasi Hills. Of 
the two cultivated forms, one has a large, round, obtuse leaf with 
a somewhat crumpled surface. It bears the botanical name of 
Morus atrofurpurea, and is said to be closely allied to if. alia 
which is the tree on the leaves of which the European 
silkworm is fed. The other is if indica, which has a smaller 
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leaf, broad at the base and tapering to a point, with a smooth 
surface. The same plant, or a very closely allied species, is grown 
extensively in the silk-growing districts of Bengal. These two 
forms of cultivated mulberry are general!}^ allied at Shillong 
the ‘ big-leaf’ and the ‘small-leaf’ mulberry, and it is under these 
names that they will be mentioned in this article. The third or 
wild form of mulberry has a small, deeply incised leaf, and the 
branches of the tree hang down in a scandent fashion, rendering 
it somewhat ill-suited for cultivation. The wild mulberry leaf 
was largely used for feeding silkworms in the first year’s experi- 
ment, and no visibly bad result appeared to follow, perhaps 
because it was used in combination with leaves of the cultivated 
mulberry. In 1905, some worms were fed exclusively on the 
wild leaf, but the cocoons were of decidedly inferior quality to 
those obtained from the use of the cultivated mulberry. In the 
present year’s experiment, the use of wild leaf was consequently 
abandoned. 

Both forms of the cultivated mulberry have proved suitable 
for the feeding of the European silkworm. In the first two years, 
the ‘ big-leaf ’ mulberry was considered the more suitable of the 
two ; but this year, owing to some cause which is not clearly 
understood, the worms fed on the ‘big-leaf’ appeared to lack 
vigour, and the cocoons were of smaller size, though by no means 
inferior in point of the percentage of silk which they contain. 
A spell of warm weather, early in February 1906, caused the 
mulberry buds to open prematurely. This was followed by a 
succession of sharp frosts, which arrested the development of 
the shoots, and in places killed them outright. The frosts seem 
to have affected the ‘big-leaf’ and the ‘small-leaf’ mulberries 
unequally, for during the later period of growth the leaves of the 
latter appeared healthy and of the usual size, while those of the 
‘ big-leaf ’ were shrunken and smaller than their normal size. That 
the size and weight of the cocoon were affected by the kind of 
leaf on which the worm was fed is seen from the results of 
the examination of the cocoons of four different races of silk- 
worms reared at Shillong in 1906. 
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The size and weight of the cocoon were smaller in each case 
with the ‘big-leaf’ than with the ‘ small-leaf,’ although the per- 
centage of the weight of the shell or silky matter to the weight 
of the green cocoon was very nearly tlie same in both. The 
unfavourable results that followed the use of the ‘ big-leaf ’ 
mulberry in 1906 may, however, be an accident of the year, 
and should not be accepted as proof of the innate inferiority of 
this kind of leaf for feeding the European silkworm. 

In order to encourage the introduction of sericulture in the 
Khasi Hills, a plantation of mulberry trees has been started on 
the Government Fruit Garden at Shillong. It contains every 
form of local mulberry, and a large number of young trees 
propagated from seed obtained from Kashmir in 1908. The 
plantation is being gradually extended so as to make it a source 
for the distribution to the public of mulberry cuttings and plants. 
Except in regard to the Kashmir trees wdiich have been raised 
from seed, the only method of propagation has been by cuttings. 
Slips are taken from well matured twigs of the current year’s 
growth, and set down in a nursery in October. During the 
winter, the cuttings are protected from frost bv a li,a-bt thatch r 
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which may be called the bush system, the plants are set out in 
rows 3 feet apart at intervals of 1 foot in the row, and the 
plucking of leaf commences in the second year. After each 
annual plucking the plants are pruned to within three tees of the 
ground, and are thereby induced to throw up new shouts wbieii 
oTow fast and form numerous Iruds. These lie dormant through 
the winter, and burst out with the approach of warm weatlmr 
in early spring. The second system coiisists iii {tlanting llie 
trees at much wider intei'vals— 20 feet or more ai>art — and 
letting them grow to their full size. No plucking is allowed 
before the trees are at least 3 years old, when liglit plucking 
may commence. The full yield of leaf is not to be expected 
until ten yeai's from the time of planting. The time is not yet 
come to judge Avdiich of the two systems of planting will best 
answ'er oui‘ purpose. The bush system .seems iudispensable when 
a quick return is wanted, whilst the facility witli which the 
leaves can be gathered from bushes is an additional advantage. 

Three years’ experience has shown that the climatic condi- 
tions of Shillong during April and the first half of May, which 
cover the rearing season, are not unfavourable to the healthy 
development of the silkworm. The temperature inside the I'ear- 
ing house fluctuates at this time of the year between BO'’ and 7, o ' 
F., seldom falling below the one or rising above the other. The 
average is about 65’ to 70“ F., which is regarded as the ojjtimum 
temperature for the cultivation of the European silkworm. The 
air is also fairly dry during this season, though periods of wet 
weather occasionally intervene. Prolonged wet weather is 
injurious to the health of the silkworm, and it cannot be said that 
the climate of Shillong during April and May is wholly free fi-om 
this danger. The injurious effect of such weather e-un be 
counteracted in a large measure by conducting the rearing in a dry, 
well- ventilated house, which should also be free from draught. 
The experimental rearings of 1904 and 1905 were made in a 
temporary shed, which was exposed to the full force of the 
prevailing wind, and could not be kept sufficiently dry and free 
from draught. A considerable loss of worms was caused by 
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Grasserie, a disease which is favoured by wet weather. The 
current year’s rearing was conducted in a specially constructed 
rearing house, built in a sheltered situation and protected by 
closed verandahs on the sides exposed to the prevailing winds. 
The result was very satisfactorjL Grasserie was practically 
absent, and not more than one hundred worms in all died throuo-h 

O 

disease of any kind. It would be unfair to attribute this favour- 
able result wholly to improved housing. The weather happened 
to be unusually dry during April and consequently more favour- 
able to the health of the worms than it would be in ordinary 
yQixvi. But anyhow it has been seen that if the dangers of 
prolonged wet weather are to be successfully met, a diy and 
well-ventilated rearing house, secured from draughts, must be 
provided ; otherwise great loss through disease may ensue. 

Some inconvenience has been felt in drying the cocoons 
during the monsoon which follows closely on the heels of the 
rearing season. In 1904, the cocoons could not be dried fast 
enough to prevent the chrysalids from rotting inside, with conse- 
quent damage to the cocoons. In the following year, a drjdng 
case was used, the cocoons being placed on perforated shelves 
through which heated air rose from a charcoal fire placed under- 
neath. The temperature was maintained between 80° and 100°F. 
The cocoons wmre dried in this case till they lost a little over 
two-thirds of their original weight. The process was a slow one, 
but it served the purpose well. The drying case is also being 
used for the cocoon crop of this year. 

Coming now to the actual results of the experiments, it is 
gratifying to note that the better samples of cocoons raised in 
1904 and 1905 were valued by a French expert at a price 
equivalent to about Ks. 80 per maund of 80lbs. of green cocoons, 
and were considered equal in point of quality to first class cocoons 
selling in the French market. In 1905, the worms suffered to 
some extent from insufficient feeding, with the result that some 
lots of cocoons failed to reach the standard size, but in respect of 
the silk contained, none of them fell below the mark. The cocoons 
this year’s experiment have not yet been appraised ; but from a 
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rough examination the cocoons raised on the ‘ small leaf’ mulberry 
appear to be in nowise inferior to cocoons of average quality 
obtained in French rearings. It is possible some may rank 
superior to the average. The weight of a well-grown French 
cocoon of the variety known as Far is given by M. de 
L’Arbousset, a French authority, as under 2 grams or 2,000 
milligrams. Mr. N. G. Mukerjee quotes the average as 1,850 
milligrams. The average of 20 Var cocoons picked at random 
out of the lot fed on the ‘small leaf’ mulberry was 1,993 milli- 
grams. Again, the percentage of the total silk-content, that is, 
of the shell of silk to the weight of the green cocoon, varies in 
France between 13 and 15, according to the chai'acter of the 
year. In this respect also the Far cocoon of Shillong with 14T5 
per cent, of silk-content is fulh-- up to the mark. 

The size and weight of a cocoon varies with the variety to 
which it belongs. It will serve no useful purpose to compare 
Far in these respects with the other varieties of cocoons raised 
at Shillong. The real criterion for determining the relative 
merits of different cocoons is the percentage of silk which they 
yield. The percentage is determined by a reeling test, but where 
a reeling test is not practicable, it is taken to be equivalent 
approximate!}’’ to two-thirds of the percentage of the total silk- 
content, the remaining third representing waste and loss unavoid- 
ably arising from the existence of ‘ double ’ and other defective 
cocoons. On this basis, the eight lots of green cocoons, of which 
the percentages of total silk-content or shell have been quoted in 
a preceding paragraph, wmuld yield the following percentages of 
silk 
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Considering that green cocoons lose two-thirds of their weight 
on drying, that the loss of weight is due wholly to the drying 
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of the chrysalids inside, and that the weight of silk suffers no 
diminution, the percentage figure.^ given above should be multi- 
plied three times to give the percentages of silk to the weight 
of dry cocoons. The lowest percentage of silk thus obtained 
amounts to 27 ' 33 , and the highest to 30 ‘ 45 . The basis of sale of 
dry cocoons in the French market is a yield of 25 per cent, of 
silk ; cocoons yielding less silk on a reeling test are valued at a 
proportionately lower price, and those yielding more fetch a rela- 
tively higher price. I'he percentages in the ease of the Shillong 
cocoons would thus appear to be better than the standard of the 
French market. The fact is one which may be noted with satisfac- 
tion, but it should be remembered' that the figures relating to the 
Shillong grown cocoons are arrived at, not by an actual reeling test 
which alone can give the true percentages, but by a process of 
deduction based on the ratio between the weiMit of the oreen 
cocoon and weight of silk that would be OTflinctrily expected from 
the dry cocoon. 

It has thus been seen for three years in succession that 
the European silkworm can be reared successfully at Shillong. 
The climate has, on the whole, proved favourable to the silkworm, 
and if it has cei tain drawbacks, these can be readily overcome. 
The winter of Shillong has proved to be sufficiently cold for the 
proper hibernation of the seed. The local races ’of cultivated 
mulberry have proved suitable for the feeding of the European 
silkworm. And last of all, the size and quality of the cocoon 
have not apparently deteriorated below the standards attained in 
France. The only part of the experiment that yet remains to be 
worked out is to ascertain whether healthy seed can be locally 
produced. Even if this fails, the price of foreign imported seed is 
not after all so heavy as to forbid its profitable use. The Kashmir 
rearings, for instance, are wholly dependent at present on 
European seed, of which about half a lakh rupees ivorth is 
imported annually by the State. 

The problem which now lies before the Agricultural Depart- 
,nent of Eastern Bengal and Assam is to induce the population 
of \e Khasi Hills to take to sericulture. The industry is an 
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essentially domestic one. It require.s little capital beyond the 
provision of a suitable rearing house, and no very large ainouur 
of labour in comparison with that required for the cultivation of 
land. On the other hand, it requires a great deal of patience, 
forethought and minute attention to details, and it is exacting a.s 
regards the daily operations of feeding and tending the worms, 
which demand immediate performance. It also requires the 
utmost cleanliness for its successful prosecution. W hether the 
Khasias possess the requisite qualifications, it i.s liardly iios.^lljlf 
to at pre.sent. 

There is a fiiirly large field for the exten.sion of sericulture in 
Assam, An experiment in rearing the Euro])ean silkworm made 
at Kohima in the Naga Hills in IU04 was attended with re.sults 
quite as satisfactory as those obtained at Shillong. The .small 
Native State of Manipur on the Eastern Frontier of Assam is 
already possessed of a nascent silkworm rearing industry, and 
the mulberry feeding silkworm has been reared in the Assam 
Valley from lime immemorial side by side with tlie species which 
produce the celebrated eri and mtiga silks of Assam. There is 
every reason to believe that the Europjean silkworm can be raised 
in the greater part of the hilly country extending from Manipur 
on the east to tlie Garo Hills on the west, as well as in every 
part of the ikssam Valley. The circumstances of the Assam 
Valley seem to be particularlj^ favourable to the introduction of 
the European silkworm. There are people whose caste profession 
is the rearing of the mulberry silkworm, who are well conversant 
with the indigenous methods of reariug, but who have not yet 
learnt the modern methods of combating the diseases of the silk- 
worm. But the industry has greatly declined in recent years 
<iwing to the great prevalence of disease, through which whole 
crops of worms are occasionally lost. The Agricultural Depart- 
ment may well take the Assamese rearers in hand, and help them 
in resuscitating a decadent industry by teaching them the use of 
healthy disease-free seed, and of the remedies which science has 
placed within the command of the rearer for fighting disease. 
The introduction of the European silkworm may help greatly in 
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infusing life into the industry. The seed of the European silk- 
worm will have necessarily to be imported from abroad, and if 
care be taken to obtain it from a reliable source, the risk of 
wholesale loss through disease which now often takes place as the 
result of using local seed will be minimised. 


SUGARCANE CULTIVATION IN THE IRRIGAT- 
ED LANDS OF THE GODAVERI DELTA. 


By C. a. barber, m.a., F.t.s., 

GovernmeMt Botanist, Madras, 


The following are some of the principal results obtained from 
the study and growth of sugarcane at the Government Sugar 
Station, Samalkota. The main object of the farm wa.s to find a 
means of co^^ating the prevailing sugarcane disease. There can 
be no doubt that to raise healthy crops it is necessary to select 
good seed and to treat the canes well all through the period of 
their growth, and this has been much neglected in the past. But 
the local canes, even if well treated, have proved unsatisfactory, 
and it has been necessary to obtain hardier varieties with good 
sugar-producing properties. This^^is, of course, a diflficult matter, 
but the efforts on the farm have met with some measure of 
success. It is confidently believed that if the advice now given 
is followed, remunerative crops of sugarcane can with certainty 
be obtained in the Godaveri delta. 

Selection of Land.— The choice of land for sugarcane culti- 
vation is of prime importance. Any irrigated land with a good 
water-supply may be chosen for paddy and a reasonable crop 
obtained, but this is not so with sugarcane. The land must be 
good. The cost of cultivation is considerable, and to be content 
with a poor piece of land is very bad economy. The piece chosen 
should be easy of irrigation, for the absence of water at critical 
periods, especially in the first few months, is likely to leave its 
mark all through the growing season. A cane field making a 
bad start never fully recovers itself. All low places, where there 
is a chance of water lying on the surface after heavy rains. 
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such as cannot be quickly and conveniently drained after irriga- 
tion, must be avoided. In almost all cases when disease has 
appeared in the canes, it has appeared first and has been most 
violent in low, ill-drained places. 

Preparation of the Land . — The ordinary ploughing is not 
deep enough for sugarcane in heavy land. Here crow-barring 
must be done wherever possible. This has the effect of aerating 
the soil and allowing the roots to penetrate deep, thus building 
up strong plants not easily affected by drought. It also helps 
to clean the land of weeds especially after paddy cultivation, or 
in such places as have Imperata grass on the bunds. The sods 
should be completely inverted in crow-barring. 

Immediately before crow-barring a liberal dressing of compost, 
of at least 1,000 head-loads to the acre, should be spread over the 
land. The bunds and outskirts of sugarcane fields are usually 
covered by a very luxuriant mass of grass and weeds. These 
must be kept in check by clean cultivation, and if properly treated 
may become a very valuable compost. They should be frequently 
cut and thrown into large pits with layers of earth a few 
inches thick at intervals. The grass may be cut by the owners 
of cattle and taken away from the field, but if this is done two 
head-loads of weeds should be brought in exchange for each head- 
load of grass. If the weeds are thrown into these pits from May 
till December — the period of greater growth— and then covered 
with earth, most of the compost will be ready for the next prepar- 
ation of the land. Where cattle are available the addition of urine 
and manure to the weeds will be of great benefit. A convenient 
size for the weed pits is five feet deep, four feet across and twelve 
feet long; but the depth will depend on the nearness of irrigation 
channels, as water should not lie in the bottom. 

Selection of seed cuttings . — Cuttings for planting should not 
be taken from ratoons as these are usually more diseased than 
plant canes. The sets must be carefully examined when cut, and 
any one with the least trace of red colour should at once be 
thrown away. Such are diseased and will not grow into good 
healthy canes. Tops should be used whenever available and, 


SUGARCANE IN 60DAVERI DELTA: BxlRBBB. 


35 


when they are insufficient, the upper part of the cane should 
alone be used. The lower part of the cane is more valuable than 
the upper for sugar-making and, the joints being closer in the 
upper part, the latter should be kept for planting. Many of the 
buds in the lower halves have also been injured, and germination 
has always been worse in the lower than in the upper halves of 
canes in the experiment on the farm. Some varieties .such as 
will only grow from tops. 

Number of cuttings per acre . — This varies in different 
districts and with different kinds of canes. As a rule 10,000 per 
acre is sufficient for heavy lands. In some ea.ses cultivators 
plant from 25,000 to 50,000 sets per acre, which is a very 
ivasteful proceeding. In the W est Indies, where the soil is in 
better condition and there is no irrigation, 4,000 sets to the acre 
are sufficient to yield a full crop. The object of sowing an 
excessive number of sets is to secure a full stand, but this may be 
easily managed with a little care by a method described below. 
Experiments are being tried on the farm with 5,000 cuttings per 
acre, and the results are thus far promising. If the number of 
sets per acre, can be reduced, much greater care can be exercised 
in their selection, and this is a matter of great importance in 
fighting the disease. 

Planting . — Great cai'e must be exercised in this operation. 
The sets must be carefully covered by at least 2 to 3 inches 
of earth. It is of special importance that the irrigation of newly 
planted land should not be excessive, as many sets are annually 
destroyed in this way. The first roots and leaves are very tender 
and must be treated very gently. They do not need much water, 
and it will suffice to keep the land moist instead of thoroughly 
wetting it. 

The sets should always be planted in rows. It is the 
custom in the Gddaveri Delta to broadcast the seed, and this 
tends to much inconvenience in all the subsequent operations. A 
good deal of labour is saved by planting in rows, and this may 
be done by stretching a string across the ground and moving it 
along for successive rows. In hoeing with hand hoes, the workers 
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should ^¥alk backwards between the rows, as there is no danger 
of trampling the plants. The appearance of a held hoed back- 
wards is very much better than one done forwards in the ordinary 
country method. Trenches are much easier to dig, and no plants 
are injured in trenching if the plants are in rows. It has been 
found by experiment that when 40 men are required to wrap the 
canes in a piece of land sown broadcast only 80 are needed when 
the canes are in rows, and this proportion of labour-saving holds 
good for all the operations during cultivation. 

Supplying. — In spite of every precaution in the choice of seed 
and in planting, it has been our experience that some of the sets 
fail to germinate and vacant places are the result. These must 
be supplied. This may usually be done inside the plot itself by 
lifting young plants from the denser parts and planting them in 
the vacancies, but it has been found useful to plant a small outside 
strip of the field quite closely, from which the needed supplies 
may be obtained. The supplying must not be delayed beyond six 
weeks from the time of planting the field. Supplying must be 
done on dull days if possible, but this is not absolutely necessary. 
It has been found inadvisable to supply vacancies by putting- 
fresh cuttings in, firstly because the treatment of the cuttings is 
different from that of young and growing plants, and secondly 
because the sets thus put in rarely catch up with the other plants 
and are smothered by them. 

Ratooning . — This is the term applied to growing the cane for 
a second year on the same land. It should be in all cases avoided 
for the present. Even good Yerra plants which have given 
an excellent crop have failed miserably as ratoons. This is due 
to the fact that the disease enters the cane from the soil, and it is 
always much worse even on good land in ratoons than in plant 
canes. Sets for planting should not be taken from ratoons for 
the same reason. 

Stool-planting. — There is one form of ratooning, however, 
which has given good results thus far. In this the roots are 
lifted out, cut up and planted elsewhere. The roots of canes 
have to be dug out in preparing the land for the next crop. If 
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these roots are split into two or three parts and then replanted in 
fresh land a very uniform result is obtained. No more than 5,000 
to the acre are needed, and thus it will be seen that the roots of an 
acre of canes will plant up 5 acres under this system. Stool- 
planting may be done either before the canals are closed or after 
they are re-opened, and the great advantage of the system is that 
there are no vacancies and no supplying is needed. (See also 
paragraph below on Nursery planting.) 

Irrigation. — This should be done at fairly frequent intervals 
and with moderation. In heavy land, once in ten days should 
suffice, but in light soils, it should be done more trequently, 
and will depend on the locality and whether irrigation is from 
^vells or from channeLs. In irrigating, the surface of the beds 
between the channels should never be covered by the watei'. If 
it is thus covered, it will have to be hoed ao-ain much sooner. 
The water in the channels should be at least four inches below 
the surface of the ground in the beds. It is a good plan to let 
the water into the field in the evening and let it out on the fol- 
lowing morning, but this will depend on the locality. Water 
should never, on any account, be allowed to lie in the channels 
when irrigation is not in progress. 

Manuring. —Him must be carefully attended to, as it is 
useless to try and grow sugarcane without feeding the plants. The 
spreading of compost before crow-barring is not manuring. It 
is intended to lighten the soil and to prepare it for the manure 
to be applied later, but it cannot replace manure. The best 
manure for heavy soils with plenty of water is oilcake. This 
varies a good deal in value with the different plants from wdiich it 
is prepared. Groundnut and castor cakes are the best, but they 
are costly; Margosa and Pungain are not so good and Bassia 
is very poor. But it sometimes happens (as in the Godaveri 
Delta) that it is more economical to use the cheaper cake. It 
should at the outset be decided how much to .spend on manure, 
and E,s. 30 to Es. 40 per acre has given very good results on the 
farm. With this amount 10 bags of castor may be purchased, 
but 30 to 40 bags of mixed Margosa and Pungam. The latter 



manure yet observed on the farm. This should be supplied when 

water is abundant and when the plants are beginning to grow 
strongly, and the best time is after the re-opening of the canals. 
It is better to apply the manure in two doses with an interval of 
two months. Artificial manures such as ammonium sulphate, 
sodium nitrate and bone-dust have given very poor results indeed 
on the heavy delta soil, and the local “ cattle manure ” is of no 
value at all as a manure. 

Jackals. -—’The. canes, when approaching ripeness, must be 
carefully protected against jackals. These cause much damage, 
and help in the spread of disease. Throwing mud on the lower 
part of the canes is a local practice and is very good, as the 
jackals do not like the taste of the mud. This may be done when 
digging the trenches and when cleaning them out. A pan of 
jaggery water may also be placed in a convenient place and the 
jackals shot one after the other as they approach. As many as 
ten in a night have been destroyed on the farm in this way. It 
has been found that when a number of jackals are killed in 
this way the rest desert the field. 

Planting from Nursery . — In heavy land where there is only 
nine months’ irrigation and the cane requires twelve months to 
mature, it would appear to be impossible to grow sugarcane. The 
following plan may, however, be adopted in such cases with a fair 
prospect of success. Plant cane cuttings in seedbeds so close 
together side by side as to touch one another. The beds may be 
of any length and about 3 feet wide and should be separated by 
water channels a foot wide, The seedbeds (reminding in many 
ways of paddy seedbeds) should be near a pond or well and must 
be regularly irrigated, although they do not require so much 
water as fields of growing cane. They need not be manured 
specially if the land is good. The seedbeds should be laid down 
after reaping the crop and when the water in the canals is failing, 
and the plants should remain in the seedbed until water is again 
avaHahle, When the canals are re-opened the young plants 


SUGAECANE IN QODAVEKI DELTA ; BABBER, 


39 


may be carefully lifted and planted out in the field. They may 
be put in a couple of feet apart and treated in the ordinary' way. 
It is calculated that 8 — -10 cents of nursery will plant up an acre 
of cane, and an advantage of this method is that an even stand 
is obtained and there need be no supplying. The caneiS must 
now be made to mature as rapidly as possible. Excess of water 
must be avoided as also too much nitrogenous manure, as both 
of these, while increasing the growth and weight of the canes, 
retard the ripening process. Ten bags of castor per acre is per- 
haps a little too much in this case, but this matter has not been 
fully worked out. Wrapping the canes should be dispensed with, 
as the exposure of their .surface to the air helps on the ripening 
process. Towards reaping time the supplies of water must be 
restricted. Provided the surface is kept stirred, no water need 
be given at the end of growth, and the canes may be reaped as soon 
as ripe. Care should be taken finally in the selection of the 
canes. Sunna Bile, BontayAshy Mauritius and Striped xlfawri- 
iws appear to ripen quickly. 

Varieties of Canes . — This selection of canes is one of the 
chief pieces of work being carried out on the farm. A great 
number of canes have been brought together, and these are con- 
stantly being added to. There are about 45 varieties now growing 
on the farm. These have been obtained fi'om all parts of the 
Presidency, from Bombay, Bengal, Mauritius and Barbados. In 
all cases the local Madras canes, subjected to a long course of 
disease, have been found inferior to the imported varieties. The 
new canes are being rapidly propagated on the farm and year by 
year distributed to the ryots. A smaller cane garden has now 
been established in the South Arcot district at Palur Farm. It 
is of course, quite impossible with these two small farms to 
supply all the canes asked for, but where possible a few canes at 
least will be sent to all applicants for experimental grow* th in the 
Presidency. These are charged for at the ordinary rates and 
carriage will also have to be paid. This year Bed Mauritius and 
Striped Mauritius are being distributed, and the canes will be 
ready for distribution towards the end of , January. 
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Sugarcane Disease. — A. ^¥o^'d in passing as to disease. When 
a cane field has been diseased, the fact should not be forgotten. 
In the first place, replanting canes there should be avoided for 
some time. Then the water which has passed through the field 
should not be allowed to irrigate other canes. It is very possible 
that the disease is usually spread largely by drainage water. 
The old dried pieces of canes should be carefully removed and 
burnt, for the siiores of the fungus carrying the disease multiply 
in them to an enormous extent, and it is the height of folly to 
allow the dead canes to lie on the land again to be planted with 
sugarcane. Dead or sick canes should never be thrown into the 
irrigating channels as is often done. 

Jaggery-making . — In conclusion a few hints may be given 
as to the manufacture of jaggery, although this is not the main 
purpose of the present article. There is much room for improve- 
ment in jaggery-making ; but it is useless to apply general rules 
for its manufacture without considering the market which it is 
desired to supply. The jaggery made for the local bazaar is a 
very different article from that which is intended for export. 
The bazaar jaggery, unless it is immediately used, is very liable 
to be spoiled, and an expensive system of smoking is adopted 
when it is necessary to keep it for some months. With a little 
care, a jaggery of good colour may be obtained which will not 
turn soft for months. The secret of this is, first to boil the juice 
as soon as possible after expression, to wash the mill eareffilly 
every day, to wash the pots out after using each time with lime 
and water, and to leave a little lime-water in them before pouring 
in the juice. More lime should also be added to the boiling pan. 
The jaggery obtained from different canes varies a good deal. 
That of Yerra is turned brown by the rind of the cane, that of 
Red Mauritius remaining colourless. The jaggery of Sunna Bile 
is extremely soft and will not readily form a cake, while that of 
White Mauritius and Seerna is noted for its bright crystalline 
character, and so on. This difference in jaggery should be con- 
sidered in choosing your cane. The jag’gery needed for refining 
by local factories or intended for export is a very different article 
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from that required for the bazaar. It must be liard aud crystal- 
line and capable of withstandiiig much knocking about without 
becoming bad. Such is only to be obtained by ver\' great care 
in all the points noted above and using an e.vcess of lime. This 
turns it very dark in colour and it will be of no use iti the local 
bazaar. But in a good year the local market will l>e <juickly 
stocked and the surplus must be sold to the merchants for eNjtort. 
It will be well then always to make the jaggery as good and 
hard as possible, as otherwise consideraltle loss will be expm’ienccd 
in good years. The merchants will not buy jaggery that is at 
all soft. 



SURFACE CATERPILLARS 


Bt H. M. LEPROY, M.A., P.E.S., P.Z.S. 


Imperial Entomologist, Agricultural Besearoh Institute, Piisa, 


In some parts of India, if a winter crop of opium, gram or 
peas is sown on land that was under flood during the previous 
rains, it is not infrequently found that the young plants, instead 
of making an even growth over the field, die off in patches and 
fail to give a full crop. If such a field is examined, it will be 
seen that here and there are the leaves of the young plants cut 
off and sometimes buried, and a few plants will be found cut 
right through at the base. This is the work of Surface Cater- 
pillars, and on a careful search for a half buried leaf one will often 
discover, an inch or so below the surface, a fat grey-brown 
caterpillar with a peculiar greasy smooth look, like the insect in 
figure 4 of Plate YU. If such a caterpillar is found, there can 
be no doubt that the irregular crop is due to surface caterpillars, 
or as they are called in the United States “ cut worms.” A cut 
worm is presumably a “ worm ” that cuts off young plants ; we 
prefer the more accurate old English term “ Surface Caterpillar, ” 
a caterpillar that lives at the surface of the soil. Surface cater- 
pillars are an example of a pest which is readily cheeked by 
vigorous action combined with common sense. Unfortunately 
this pest is rarely checked in India, and the gross aggregate of 
loss caused yearly to cold- weather crops must be very large. 

The life history is very_ simple and is illustrated in Plate YU. 
We select the commonest surface caterpillar of India for the 
subject of these observations, the behaviour of the other species 
showing only variations of detail. Eggs are laid by the moths 
in October on weeds in or near fields ; each ess is round, most 
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aptly compared to a poppy seed, with neat radiating lines and 
ribs, of a greenish white colour. A close observer may find a 
cluster of these on a leaf, not covered with hairs as are those of 
the allied Indigo caterpillar, but exposed. As a rule they are on 
the under surface of leaves near the ground, and consequently not 
readily found. They hatch in from two to six days and the little 
caterpillar emerges, looking like a miniature of figure 1 in Plate 
VII, but walking with something of a hump ; if undisturbed it 
eats the eggshell as its first meal, but if disturbed it falls otf 
the leaf to the soil and hides. It is found under fallen leaves or 
any other shelter on the .soil, and feeds at night upon green 
leaves or, if these are not available,, upon fallen leaves. As it 
grows huger, it moults, each moult being accompanied by small 
colour changes. Moults occur about every four to six days, but 
this depends upon the amount of food available and the tempei*- 
ature. When it is about half grown, it develop, s the habit of 
burying itself by day in the loose soil ; by night it issues in search of 
food, bites off a shoot of gram or a leaf of opium, and eats it ; as a 
rule a leaf or shoot is dragged into the soil where the caterpillar 
buries itself, and this half buried leaf often indicates where the 
caterpillar is. As it gi'ows larger, it does not hesitate to bite 
through the base of an opium plant, for instance, eating straight 
in at the soil level and killing the whole plant ; this is why it is 
so destructive, as it destroys far more than it requires for food. 
The full-grown caterpillar is over one and a half inches long, 
rather flattened, of a dull grey-brown colour, smooth, with only 
very short hairs ; examined with a lens, it will be seen to have 
small flat black specks on the skin. After about four weeks (the 
exact period depending largely upon temperature), the caterpillar 
is full grown and buries itself in the soil deeper than usual, 
making a case of earth round itself so that it can tui'n into a 
chrysalis undisturbed. It remains in the ground as a chrysalis 
for ten days in hot weather up to thirty days in the coldest 
weather. The moths then emerge and spend the day in hiding 
under shelter, flying about at dusk. The moth is represented in 
figure 7 of Plate VII, and the sexes are similar in appearance. 
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The female lays from two to four hundred eggs in clusters 
which usually contain about thirty each. 

If we take the average life history at about seven weeks (it 
actually varies from five to nine weeks), and start from the first 
moths emerging about October to lay eggs, there will be more 
than one brood during the cold weather ; these broods are not 
regular, and at any time all stages of the insects will be found. 
The attack on the crops is most marked about December and 
early January as a rule in Behar and Oudh, but also occurs in 
March. The insects are destructively abundant only in the cold 
season on the rabi crops, and up to the present they have not been 
found destructive to kharif crops, except in one instance. They 
appear to be cold weather pests, which during the rains feed 
entirely upon abundant wild vegetation ; this applies of course 
only to the plains and not to the hills. There are several species 
of surface caterpillar, which are figured in Plate VII. The most 
destructive is the one discussed above, the Greasy Surface Cater- 
pillai {^AgTotis ypsiloTb, Roth.) which is not confined to India. 

Its distribution in India is a curious one; it is a pest in 
tracts bordering on the Himalayas, in Oudh, Behar, Northern 
Bengal and the submontane districts of Eastern Bengal and 
Assam. There is no record of it elsewhere in the plains, though 
its place rnay be^ taken by the other species. Its foodplants Tre 
legion, and it IS difiicult to find any low-growing plant that it will 
not eat. It has a decided preference for the opium poppy, on 
which it thrives, and next to this plant, it appears to prefer gram, 
tobacco and potato. The caterpillars also relish lucerne, celery, 
senji, mangold, wurzel, sunflower, cotton, bean, cabbage, radish! 
mustard, brinjal, plantain and several weeds. They have been 
reported from several districts as attacking chiefly tobacco, opium, 
gram and potato, and in the winter of 1905-1906 seem to have 
been unusually abundant. They probably occur every cold 
weather but are rarely reported. Three other species occur in 
the plains, having similar Ufe histories and habits but beino' 
far less conmron as pests. The moths of these caterpillars are 
shown m Plate VII and are readily distinguishable. The cater- 
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pillars are difficult to identify, and to be sure of the identity it is 
necessary to rear the caterpillar to the moth which is a very 
easy matter. 

Agrotis JlammMra, Schiff. (Plate A^II, fig. 9) has only once 
been reported as injurious with the Greasy Surface Caterpillar ; 

it is very abundant in some localities in the plains, but is really an 

exotic temperate-climate species which has spread into India. 
Large numbers of the moths are sometimes seen in March, Hyitig 
at dusk among trees and coming into lighted rooms. Ihe 
caterpillars live at the roots of grasses and other wild j dants as a 
rule, but may be found in crops. 

Euxoa segeiis, Schiff (Plate VII, fig. ll) is so like the 
moth figured in the Journal, Vol. I, page 338 (The Indigo 
Caterpillar) that it is readily confused ; the caterpillar is, however, 
quite distinct, and this moth is larger. It has been found rarely 
attacking crops and is another potential pest that may occur at 
any time. It is reported in Indian Museum Notes as attacking 
young coffee plants, and it is there stated that a large number 
were destroyed by collecting by hand. Strictly speaking, it is 
more a hill species, but is occasionally found in localities below 
2,000 feet elevation. 

The last species is Euxoa spinifera, Hubn. (Plate VII, fig. 10) 
the most common surface caterpillar next to the Greasy Cutworm. 
The moth is quite distinct in markings, and the caterpillar is similar 
but with a brown tinge and less “greasv’^’ appearance. Ihis 
species was sent in from the Gujarat District (Punjab) as des- 
tructive to yonng' cotton plants in May 1906, and from 1 (jona 

where the caterpillars were destroying young plants ; it is also 
known to occur in Behar as an occasional pest to young indigo m 

The treatment of all these pests is the same and is quite 
simple. When once the damage in the field is assigned to the 
right course, the caterpillars are readily destroyed by simple haud- 
ccdlecting, for they are not hard to finil ; coolies in Behar certainly 
know how to find them very readily, and only the dislike of 
taking life deters the cultivator from destroying them. In the 
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Pusa farm several baits were tried, of which one proved a success. 
It consisted of six gallons of water, into which were stirred 4lbs. 
of white arsenic and 8lbs. of sugar ; this was very thoroughly 
mixed with a maund (SOlbs.) of chopped straw (hhusa). The 
pasty mixture was put out over the land in small portions every 
two yards or so, and was sufficient for five acres. The success of 
this bait was amply confirmed by the finding of numerous dead 
caterpillars and by observation of the insects in cages. The 
mixture is apparently attractive, and is of course highly poisonous ; 
if put down in quite small portions cattle are most unlikely to eat 
it even if they get into the field to feed freely, so that there is 
really no danger in its use. Whether poison be used or not there 
is no reason why the pest should do any damage whatever, if the 
cultivator will only destroy it by the perfectly simple means of 
collecting it ; life need not be taken, provided the caterpillars are 
liberated far enough from the fields of young crops to be unable 
to return there. 


EXPLANATION OF PLATE VII, 

Figs. 1 — 8, Agrotis ypsilon^ Roth, 

Fig. 1, Egg much magnified. 

,, 2. Young caterpillar, magnified. 

„ 3. Older caterpillar, magnified. 

„ 4. The same in the natural curled attitude. 

,t 5. The second and third abdominal segments, magnified. 
„ 6, Chrysalis, magnified. 

„ 7, Moth, wings expanded. 

„ 8. Moth, resting attitude. 

„ 2. Agrotu Jlammatmy SchW. 

„ 10. Mia)oa sj^inifemy Schiff, 

„ 11. segetiSy Hubn. 


CO-OPERATIVE CREDIT AND THE CENTRAL 

BANK. 

By H. R. CROSTHWAITE, 

Assistant Commissioner^ Central Frorinces. 

So many people have already wnritten on the subject of 
co-operative credit that I hesitate to sNvell the number. My only 
excuse is that I do so by invitation. Some two years ago, when 
the first attempts to instil the principles of co-operative credit 
amongst the people of the Central Provinces were made, it W'as 
supposed that any effort to establish societies would probably fail 
unless the money-lending classes were first conciliated. “ In order 
to love mankind, ’ ’ said Helvetius, “ one must not expect too much 
from them ;” an endeavour to induce the leopard to change his 
spots was no plank in the platform of co-operative credit. It was 
recognized that in dealing with men of business instinct and tradi- 
tion, no “dusty answer ” would be sufficient to convince those 
whose “souls are hot for certainties ” in the shape of principal 
and interest. It was of primary importance to convince these 
classes that the co-operative credit movement would benefit them 
as well as others. The tactics adopted were cautious and may be 
described in the words of Francis Bacon— “not to undertake 
things beyond the strength of Government, not to row against the 
stream, not to wait for occasions always, but sometimes to challenge 
and induce them.” It was amongst the money-lending classes 
that the gospel of co-operative credit was first preached. 

It was necessary to explain to the capitalist the meaning of 
co-operative credit and to show that rural societies afford scope 
for safe investment with a prospect of a reasonable return. In 
order to do this satisfactorily, it was not forgotten that there is 
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but one general rule of evidence — ^the best must be produced that 
the nature of the case will admit of. Recourse was had to prac- 
tical demonstration. A few societies were started with capital 
raised partly by shares sold to members, and partly lent by Govern- 
ment or the Court of Wards. Tlie rate of interest on loans to mem- 
bers was low — 9 per cent. ; members alone could borrow ; after the 
provision of a reserve fund, profits were to be distributed pro rata 
to the shareholders. 

The main objections taken to these societies were that they 
were not such societies as the Government of India contemplated 
when legislation was first undertaken, that they were mere profit- 
making machines run for the benefit of some of the non-borrowing 
members, and that neither Wolff nor Raffeisen would be able to 
trace in them any resemblance to the societies of which they vv^ere 
the founders. These criticisms were sound and fair ; but the ini- 
tial societies were formed as a stepping stone towards better things. 
As has already been pointed out, it was considered essential to en- 
list the sympathy of the non-borrowing classes. Accordingly in 
these first societies, borrowing and non-borrowing members were 
deliberately amalgamated in one body. “All confidence is dan- 
gerous unless it is complete, ’ ’ said La Bruybre ; ‘ ‘ there are few 
circumstances in which it is not best either to hide all or to tell all.” 
It was clearly of great importance that the non-borromng classes 
should have an opportunity of becoming acquainted, ai first hand 
with the working of societies having machinery bearing some re- 
semblance at least to that of the rural societies which the later 
development of the Central Bank would finance. 

These first societies are now flourishing in the Central Pro- 
vinces and are fulfilhng at least one function of Raffeisen Societies. 
They are succeeding in providing any man, whose character stands 
high enough with his fellows to procure him election as a member, 
with money to carry on his cultivation at a reasonable late of in- 
terest. The management of the affairs of a society is vested in a 
committee elected by the members themselves. The greatest ob- 
jection to which these societies stand open at present is that they 
are more or less dependent on a certain amount of official 
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supervision, but it would be Avliolly erroneous to say that tlie 
societies were started “by Government Order. ’ ’ The fact is that 
when the cause of co-operative credit was first pleaded with the 
people as they sat round the writer’s camp fire, they themselves 
stipulated for a certain amount of aid and supervision at the outset. 
Accordingly when the societies formed in the Hoshangabad District 
first started practical work, being still but infants, their steps were 
very carefully guided. The various committees received no orders ; 
they were not peremptorily told that they must do this or must 
not do that; the ohaprassis at the door had strict injunctions to 
usher at once the ' ‘ Secretary Sahibs ’ ’ and the ‘ ‘ President Sahibs ’ ’ 
into the presence, and many were the occasions on which they 
came to seek advice and assistance. It must be confessed that at 
first many of the people received the idea of co-operative credit 
nee amore et sine odio. But dawning perception has aw’akened 
a spirit of real interest, and these societies stand as successful object- 
lessons, if not of the ideal form of co-operative credit, at least of 
the fact that joint responsibility and adnfission to membership by 
election produce a body of honest borrowers. 

It is a common cry that there is no public spirit amongst the 
people of India. If one were to ask amongst which class there is 
the least desire for the w^elfare of others, the answer would probably 
be “amongst the money-lenders.” But it is a fact that the 
Banias of the Central Provinces, just as the Jews of other countries, 
are the class whose application to business is greatest, and whose 
success is most proverbial. We know how in the history of the 
world the Jew has for centuries been cast for the r61e of the oppress- 
ed; we know the present position of the Jew' in Kussia and Ger- 
many. It would be too nqueh to say that the Bania is the object 
of universal animosity, but it cannot be disputed that he is often 
regarded with the eye of suspicion, and generally of jealousy. 
Like Shylock, he wants his pound of flesh. In common with the 
physician his services are only sought by those whose necessities 
demand them, and in common with the physician the price charged 
for the benefit bestowed is frequently condemned as extortionate. 
While, howmver, the services of the doctor frequently inspire feel- 
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ings of gratitude, the usurer has in all countries and in all ages been 
unpopular. It was TocqueviUe who said that “he who despises 
mankind will never get the best out of either others or himself.” 
The saying is one which is worth the consideration of the worker 
in the cause of co-operative credit. “ If by the term public spirit, ’ ’ 
wrote Major-General Sir W. H. Sleeman, “be meant a disposition 
on the part of individuals to sacrifice their own enjoyments or 
their own means of enjoyment for the common good, there is per- 
haps no people in the world among whom it abounds so much as 
among the people of India. To live in the grateful recollections 
of their countrymen for benefits conferred upon them in great 
works of ornament or utility is the study of every Hindu of rank 
and property. Such Works tend in his opinion not only to spread 
and perpetuate his name in this world, but through the good wishes 
and prayers of those who are benefited by them to secure the 
favour of the Deity in the next. ’ ’ 

Next, then, to pointing out to the money-lending classes that 
to invest money in co-operative credit societies was worth their 
while, it was expedient to lay stress on the fact that the movement 
was a philanthrophic one, designed to ameliorate the condition of 
the tillers of the soil. To aid in such a movement is to acquire 
merit. The inducement is one that tempts civilized men of nearly 
every race and creed. The argument gathered strength when 
the results of the money-lending transactions of some of the lead- 
ing Banias were revealed. It fell to the lot of the writer to assess 
the income tax and to hear the usual pleas for a decrease in the 
burden of taxation on the score of decrease in income. The task 
presented many opportunities to one desirous of ascertaining what 
proportion of interest (at the usual ‘ ‘ sawai ” or 24 per cent, per 
annum rate) was actually realized. . If anything definite could be 
arrived at, then the guide to the rate of interest that would attract 
capital would be invaluable. Once satisfy the money-lender that 
new ways of employing his money would bring him in as much 
interest as the old, and a great deal would be accomplished. No one 
will dispute that the methods which entail the employment of 
lawyers and pleaders, attendance at court and legal costs, mus 
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necessarily be very expensive. The law too is uncertain, and just 
claims are sometimes defeated. When, then, several money-lenders 
proved that the income derived by them from the capital sunk in 
small loans yielded a return of only 8 to 10 per cent., co-operative 
credit scored another notch. The contest became one between 
knowledge and tradition. It was pointed out to the money-lend- 
ers that rural societies were small affairs for small people only ; 
that the scheme of operations did not include such folk as large 
landholders anxious to borrow a few thousand rupees for fireworks ; 
that the old game of a man burdening his resources with the in- 
terest on large sums borrowed for ceremonial expenditure and then 
being unable to pay the interest in poor seasons, must continue to 
be played ; that, in fact, no encroachments on the profitable por- 
tions of the money-lender’s happy hunting ground were to be made. 
The writer recollects the keen interest with which the Banias heard 
of the enormous fortune left by the most notorious money-lender 
of recent years, the late Mr. Sam. Lewis, and of his methods ; how 
Mr. Lewis never made small loans but confined his dealings entire- 
ly to advancing many thousands at a time on the security of very 
valuable property. In the end, many of the Banias were con- 
vinced that the creation of rural societies would afford them a 
safe means of investment without any of the e.xpenses of collection 
attendant on traditional methods, that the net return would be 
as great, if not greater. 

Had the writer stayed in the Hoshangabad District, his next 
step would have been to form Tahsil Central Banks to which rural 
societies would have applied for money. The last section of the 
Co-operative Credit Societies Act confers a very wide discretion 
as to registration. Nobody pretends that a Central Bank with 
capital subscribed by the leading men of the tahsil, managed on 
purely business principles, and existing solely for the purpose of 
lending money to rural societies, is itself a Co-operative Credit 
Society in any sense of the term. Yet it exists for the purpose of 
associating the best business talent available with the co-operative 
credit movement, and is intimately connected with the scheme for 
financing and testing the merits of the class of rural societies roughly 
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sketched in this articJo. The Central Bank should then be reg- 
istered under the Act. Shareholders in the Central Bank can, 
of course, reside anywhere, but the committee should be chosen 
from shareholders resident within the tahsil. What is wanted is 
a committee with good local knowledge of all parts of the tahsil. It 
wall not only control the internal affairs of the Central Bank, but 
will consider the applications of rural societies for loans and 
decide to what extent individual societies are hdnkcthle. The Central 
Bank is not only to be the source w^hence rural societies are to de- 
rive their capital, but a means of gauging the w'orth of newly- formed 
rural societies. It may be argued that too much power will be 
left in the hands of the Central Bank, that as ‘ ‘ interest speaks all 
sorts of tongues and plays all sorts of parts, even the part of the 
disinterested,” the central committee will be able to starve the 
rural societies, and thus kill the movement. To this no present 
ansAver can be given. The question is one of confidence, and time 
alone can prove whether that confidence has been misplaced or 
not. It is idle to apply closet logic to schemes of co-operative 
credit. The personal equation must always count for much. 
Let us be content to go to school with experience. “Englishmen, ” 
wrote Sir Henry Maine, ‘ ‘ are wont to be content with the rough 
rule of success or failure as the test of right or wrong in national 
undertakings.” Though rough, the rule is not a bad one when 
judging schemes of co-operative credit. 

It may be suggested that the most convenient method of 
raising capital for the Central Bank is by guarantee and subse- 
quent call for payment. This prevents the accumulation of idle 
money. It is from the Central Bank, then, that the rural societies 
are to obtain money. The district officer must form the rural 
societies as he finds opportunities when in camp. He must explain 
the advantages of co-operative credit to the villagers ; he must 
aid in drawing up simple rules, the articles of association and the 
application for registration ; and he must superintend matters 
until the rural society is launched as a body corporate. Once that 
is accomplished, the rural committee must look to the Central 
Bank for their funds. The Central Committee w'ill enquire as to 
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whether the new society is bankable or not, and, should their enqui- 
ries be satisfactory, will grant the rural society a credit, a cheque 
book and a pass book. The cheques of the rural society will bi' 
cashed when presented, and interest will run from the date of dis- 
bursement only. A date must be fixed for the repayment of each 
sum disbursed, and default will mean suspension of further credit . 
Probably it will be found most convenient to settle accounts two 
months after each harvest. Government should not he asked for 
a rupee. The writer has not yet met a single man who urged that 
Government should aid with money in order to show that its pur- 
pose was earnest, without finding that the idea had been put into 
his head by an oflficer of Government. Directly the maker of such 
a request was invited to think for himself, he could discover no 
reason why Government should not be earnest. 

These rural societies will be able to borrow at nine per cent, 
and lend to their members at twelve per cent. The small margin 
of three per cent, will provide all necessary woi*king expenses and 
will in course of time furnish reserve and working capital. But no 
elaboration of the subject is required here. In attempting to solve 
the problems which confront us, let us steadfastly bear in mind 
that it is the first purpose of co-operative credit to provide the 
cultivator with capital at a reasonable rate of interest. The 
Government of India have laid down that the establishment of 
rural societies is to he our first care. Let us not then be too ready, 
as Mrs. Browning says, 

“ to talk by aggregates 

And think by systems, and, being used to face 
Onr evils in statistics, be inclined 
To cap them with unreal remedies 
Drawn out in haste.” 

In matters co-operative we must not advocate too strenuously 
the rigid appheation of the methods of another hemisphere. It 
should be possible to clothe the spirit of co-operative credit in 
an In dia n garb without the usual official trimmings. Very possibly 
her attire will not he the latest confection from Utopia, but it can 
be, none the less, a practical working garb. 


I 



IMPROVEMENT OF THE SUGAR INDUSTRY 

OF MYSORE. 


By De. a. LEHMANN, m. a., b.s.a., pLe., . 

Agricultural Chemist to the Goeerwment of Mysore State. 

Before trying to find ways and means of expanding our sugar 
industry, we must, of course, see whether there is any room for 
expansion, what the market is, and what grade or quality of sugar 
that market demands ; for although a poor quahty of sugar may 
be converted into a better one by refilning, this method may not 
be the most economical, and to convert a high grade sugar into 
one of a lower grade should, of course, be out of the question, not- 
withstanding that this is done at times, if the standard of valua- 
tion adopted is that used in the sugar markets of the world. 

India, once so noted for its sugar industry that sugar was 
known in England as Indian salt, has now dropped so far behind 
in the world’s sugar supply that instead of exporting sugar for the 
use of other countries, she cannot now supply her own demands, 
but imports large and ever-increasing quantities of sugar. In 
1894-95 the total imports of all classes of sugar, including molasses 
and confectionery, were a little over 168,000 tons. Ten years 
later (the last for which I have figures), these imports had more 
than doubled, being in round numbers 347,000 tons. Of this a 
very large proportion is classed as refined sugar, and the remain- 
der is imported with the intention of refining it in India. All 
these imports (excepting the molasses which makes up about 5 
per cent, of the total) may, therefore, be considered as reaching 
the consumer in a refined or at least a partially refined condition. 

These large imports of sugar seem to prove that there is room 
for expansion of the sugar industry, if we can manufacture at a 
profit in India the quality of sugar now imported and for which 
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we pay in round numbers seven crores of rupees. But as there 
are no imports of jaggery or gur, and as the imports of the class 
of sugar resembling it are very small, it is evident that there is not 
much room for expansion if we confine our attentions to the produc- 
tion of jaggery as such. It may be that by reducing the cost of 
production or by putting a better quality on the market at a 
cheaper price, we probably may be able to recapture some of our 
home markets which are now in the hands of foreigners and are 
supplied by them with the poorer quahty of partially refined 
sugar, but in order effectually to check these large imports, especially 
of the better quality of sugar, we must supply a quality equal to 
that now imported at the same or a lower price. The fact that 
the market for jaggery is very hmited is illustrated by the great 
variations which occur in the price ; with a slight over-production 
the price drops and drops heavily, and when there is a shortage, 
it rises enormously ; low prices are sometimes only one-third the 
prices paid at other times. This great fluctuation has of course 
a demoralizing effect on the cultivators of sugarcane. 

Some high grade sugars may be produced at a profit by making 
jaggery first and sending this to the refineries, as is being done now 
on a small scale, but the fact that these refineries have not been 
expanding at anything like the same pace as the imports indicate, 
1 believe that they must be labouring under some disadvantage 
compared with the factories >vhich supply the imported sugar. 
Much has been written about bounty-fed sugars, but the practical 
c.xclusion of these has not apparently checked the imports very 
materially. There is evidently something more at fault than any 
undue commercial advantages given to producers in other countries. 

However, Indian refineries have been able to exist and have 
been able to use to some extent as raw material the jaggery pro- 
duced from sugarcane grown in India. Thus some of the sugar 
produced in India is already successfully competing with the im- 
ported article, w'hich is the best indication that, if we are able 
to improve on existing conditions, our industry will probably 
expand in direct proportion with the improvements introduced. 
A search for defects in our present system is, therefore, the first 
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step to take for the improvement of the sugar industry. An 
alternative method is to try and introduce the methods adopted in 
those countries now sending us their sugar, but if we remember that 
the conditions in India are not identical with those in other countries, 
that for example the sugarcane fields here are often small and 
scattered while in other countries they are large and compact, and 
that many enterprises started in this way have been failures, it is 
evident that it does not necessarily hold good that because methods 
have proved successful elsewhere, they wall succeed in India. In 
places w^here the conditions appear favourable, and w^here there 
are comparatively large and compact areas of sugarcane lands, 
those who can command the capital may try with advantage the 
experiment of building large up-to-date sugar factories, but even 
in this case preliminary experiments should be made on a small 
scale to determine w'hat the conditions are and what promise of 
success they give for the large enterprise. Besides, there are many 
places where the areas suitable for sugarcane are too small and 
scattered to admit of the use of large modern machinery, and yet 
sugarcane is now being grown wdth success in some of these places. 
These would receive very little advantage from the introduction 
of large factories, but might be greatly helped by the results of 
experiments carried out on a much smaller scale. These small or 
preliminary experiments appear to be not only useful but abso- 
lutely necessary for a systematic study of the sugar industry, and 
I propose to give a synopsis of some made in Mysore. 

The sugarcane found in Mysore is generally of excellent quality, 
containing as a ride between 16 and 19 per cent, of cane sugar* and 
about half per cent, of glucose.f The percentage of fibre J is 
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* Cane sugar is the substance we know as sugar ; ordinary granulated sugar, or ioa£ sugar, 
is almost pure cane sugar. 

f Glucose is a sugar of simpler construction and of less value than cane sugar. It is not 
so sweet, more easily soluble and dissolves an equal quantity, or more, of cane sugar or 
prevents it from crystallizing. The bulk of the glucose and the sugar it holds in solution is 
lost in the molasses. The presence of glucose in jaggery tends to make the jaggery * sweat ’ 
and reduces its keeping quality. 

J Fibre is a term I have used in place of the technical term, ** Mark,” because it approaches 
the meaning of that term and is better Understood. By it is meant the frame work of the 
sugarcane, the refuse cane from which every bit of juice has been extracted* 
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lovY, generally between Sand 10. Occasionally the cane sugar 
content rises to over 21| per cent., the glucose drops below ] 
per cent., and the fibre to nearly 7 per cent. This is a quality of 
cane, so far as I know, seldom if ever surpassed elsewhere. The 
yield of cane is also not small, running up to 30 tons or more per 
acre when well cultivated. This is, however, very far short of 
what is produced, for example, on the Hawaiian Islands where 
over 10 tons of sugar per acre have been produced on a 100-acre 
field with cane much inferior in quality to our own. The a verage 
yield of cane per acre in Mysore is probably much below the figure 
given and, judging by the indications available, it can be material- 
ly increased. Peru, not yet noted for its sugar industry, produces 
a sugarcane almost as rich as ours, the chief difference being that 
it has more fibre, and yet on one large estate the yield of sugar per 
acre has been increased from an average of nearly two tons to an 
average of almost five tons in a period of six years. Whether a 
similar increase is possible in Mysore, future experiments may 
show, but little work has been done so far in this direction. 

The old wooden sugarcane mill formerly used in Mysore has, 
for practical purposes, been entirely replaced by small three- 
roller iron mills of local manufacture, worked by hullock-power. 
This has made an enormous difference in the amount of juice 
extracted from the cane, judging by the appearance of the 
begasse. Still these little three-roller iron mills can be further 
improved. When worked to about their utmost efficiency, the 
juice left in the crushed cane is still very considerable. In a 
fairly long series of experiments it varied from 20-2 to 38*7 per cent, 
of the total quantity of juice originally in the cane, the average 
of these experiments showing that 26-1 per cent, of juice was left 
in the refuse, or in other words that out of every 100 lbs. of sugar 
originally contained, in the cane, 26 lbs. are lost. These experi- 
ments showed that for every ton of cane milled a httle over 105 lbs. 
of sugar were left in the refuse when the work was very carefully 
done, and with the ordinary milling much more would be lost. 
Of course no mill, however powerful, will be able to save all this 
sugar ; some very large nine-roller mills have taken out all but 8 
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per cent, of the juice, but such mills would be much too expensive 
and much too large for use in most places in India. The largest 
mill in Mysore at the present time is one with three rollers, 18 
inches long and 12 inches in diameter, which is driven by a 6J 
horse-pow'er engine. When set as ordinarily used, the loss of 
juice in this mill w’as 19f per cent, of that in the cane, and w^hen 
set in this w’ay, the mill crushed very nearly 1 ton of cane per 
hour. When this mill w’as set tight, 18 "2 per ceJat. of the 
total juice was left in the refuse ; or, in other words, nearly one- 
third of the juice lost w^en using the ordinary mill W'as saved 
by using this larger mill. Taking these figures as approximately 
correct (and they represent the average of several closely agree- 
ing results), and assuming the crop of cane to be 20 tons per 
acre, this w'ould represent a saving over the ordinary mill of be- 
tween 800 and 900 lbs. of sugar per acre or over 1,000 lbs. of jaggery 
or gur. With average prices this w'ould imply a saving of Es. 50 or 
more per acre on this one aspect of the question. In districts 
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w'here the fibre in the cane is more than in Mysore, the saving 
w'ould be proportionately greater, because the more fibre in the 
cane, the larger the percentage of juice retained in the refuse, and 
the larger, the total quantity the larger, of course, the third of that 
quantity which w'ould be saved by the larger mill. 

After the juice has been milled, there are heavy losses which 
can be avoided without any additional outlay for machinery. 
These are not as apparent when the juice is boiled to jaggery 
which is intended for direct consumption, as they are when the 
juice is used directly for making refined sugar. Some of these 
losses are due to the decomposition of the cane sugar into glucose 
either by fermentation or by free acids left in the underhmed 
juice. Each pound of sugar thus decomposed implies the loss of 
at least a second pound of sugar, which the glucose formed 
from the first pound keeps in solution. In sugar -making both these 
pounds find their w^ay into the molasses, from W'hich not even a 
part of them can be separated by ordinary methods. If the juice 
in which this decomposition has taken place is boiled into jaggery, 
both these pounds are of course retained in the solid mass to begin 
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with, provided always this decomposition Jias not gone beyond a 
certain point, but more or less of it will be lost in time by 
sweating if the jaggery is stored. 

Heavy losses due to fermentation are not so frequently met 
with as those due to imderliming. In one instance, however, over 
ten per cent, of the total sugar in the juice was decomposed by fer- 
mentation, which implies a total loss of over 20 per cent, of the 
sugar in the juice from this cause if the juice is converted into 
sugar. This particular sample of juice was milled from a thin hard 
cane (locally known as “Chini”) in the middle of a hot day. 
Doubtlessly the earthenware chatty used to store the juice con- 
tained the ferment in its pores, which inoculated the juice, the heat 
of the day favouring their rapid growth in the juice. The remedy 
lies of course in using nothing but iron or copper vessels, keeping 
them as clean as possible, and boiling the juice immediately after 
it is milled. Juice run into clean vessels may, however, sometimes 
be kept a considerable length of time Avithout decomposition. In 
one set of experiments the juice kept practically unchanged for 
nine hours, and some of it was kept for over thirteen hom’s without 
decomposition. Other samples had, however, undergone con- 
siderable decomposition in six hours time. The slight alkalinity 
caused by liming these samples at once had no marked effect in 
preserving them. Although this indicates that when perfect 
cleanliness is observed some time lapses before any considerable 
decomposition takes place, it is well not to count on this, but 
to boil the juice as quickly as possible, for boiling kills the ferment 
causing this decomposition. 

The loss caused in Mysore from underliming is probably much 
more than is generally realised. The average of one set of experi- 
ments shoAved a loss from this cause of 13| per cent, of the total 
sugar in the juice. On an average a shade less than half the quan- 
tity of lime required to neutralize all. the acid was used in these 
experiments. These losses represent those actually occurring in 
everyday practice, as the analyses were made in the cultivators’ 
fields, and all the samples except those required to check the results 
were prepared by jaggery boilers in the ordinary course of their w'ork. 


'i;:* 


60 


AGElGtTLTtrEAL JOtENAL OE INDIA, 


[II, I. 


: ! 
I'r 


'iM' 

iii 

ji 


ill' 

"ll !!:■ 


There is of course some decomposition of sugar in properly 
limed samples when the juice is boiled down in open pans over an 
open fire, but when the percentage of glucose originally in the 
juice was small, this decomposition was small also, much smaller 
than is generally supposed. In some samples of juice w’hich con- 
tained a comparatively large percentage of glucose to begin Avith, 
the decomposition of cane sugar was quite considerable when 
the juice was being boiled down in an open pan, even if it was 
sufficiently limed. This is a point requiring much further 
investigation. 

Comparatively little difficulty is experienced in inducing the 
more advanced ryots to see the desirability of preventing fermen- 
tation, but it is not so easy to induce them to prevent loss due to 
underhming, because they fear that by heavier liming a jaggery 
of darker colour will be produced than would otherwise be the case. 
Now jaggery is almost invariably produced with the expectation that 
it will be consumed as such, and as a light colour is probably by far 
the most important point in judging such jaggeries, it is quite reason- 
able that they should strive to produce a light-coloured jaggery. 



Unless a sufficient quantity of lime has been added to the juice to 
prevent either a piece of blue litmus paper or a piece of red htmus 
paper from changing colour when dipped into the juice (which 
indicates that the juice is neutral in reaction), or when a properly pre- 
pared piece of red litmus paper just changes to a faint bluish tinge 
(which indicates a slightly alkaline reaction), the more lime added 
to the juice, the darker the resulting jaggery becomes. But when 
enough lime has been added to make the juice either neutral or 
slightly alkaline in reaction, the jaggery boiled from it is much 
lighter in colour than it would have been if only three-fourths or 
even half of that quantity had been added. At least, this result 
has been obtained in a large number of experiments made with 
sugarcane growm on a dark red soil in Bangalore, and it is highly 
probable that these experiments have a general appHcation. If 
this is the case, it would be a great step in advance always to use 
litmus paper, no matter whether jaggery to be consumed as such 
ox some high grade sugar is to be produced. This is a point 
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wMch cannot be too strongly empliasised, for althougb there are 
other ways of testing the juice to see if sufficient lime has been 
added, these are, I fear, either not sufficiently accurate or too 
complicated to be used by the cultivators. 

Thus far jaggery only has been considered as a raw materia! 
out of which to make refined sugar, because that is the method at 
present employed in Mysore and Southern India. But with a little 
outlay on machinery, a much better raw material than this can be 
prepared in the form of raw sugar. T say raw sugar because it is 
not white, although it can easily be made of better quality than 
some of that now imported under the head of refined sugar. With 
only a centrifugal in addition to the appliances generally used by 
the cultivators for jaggery boiling, a sugar having 98-|- per cent, of 
cane sugar and less than per cent, of glucose has been prepared. 
In colour it resembled much more closely a white sugar than the 
lowest grades of imported sugar classed as refined, A quantity of 
juice which would have given 100 lbs. of jaggery gave 73-3 lbs. of 
this sugar and in addition 5-2 lbs. of sugar of a somewhat inferior 
quality. The lat ter was produced by reboiling the molasses, and is 
technically known as second sugar. A sugar of this quality would, 
as said before, be an excellent material for refining purposes. In 
fact, it is of better quality than it need be for that purpose, and 
could, doubtless, directly replace some of the sugar now imported 
under the heading of refined sugar. This particular lot of sugar 
was washed in the centrifugal with nearly 7|- per cent, of water. 
The object of this is to remove, as far as possible, all the molasses 
adhering to the outside of the individual crystals of sugar. 
This thin film of molasses contains a large part of the impurities 
remaining in the sugar, including the colouring matter, and by 
removing as much as possible of this film the colour is materially 
improved. On an average 4*12 per cent, of water was used here 
in the experiments in which sugars Were washed in the centrifugal, 
and this removed a little over 39 per cent, of the colouring matter 
and over 27 per cent, of the glucose contained in the unwashed 
sugars. But as some cane sugar is also removed with these im- 
purities, washing in the centrifugal is generally to be recommended 
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only when it is desired to prepare as high a quality of sugar as pos- 
sible for direct consumption. 

Some of the chief advantages of removing the molasses from 
the sugar, instead of boiling the juice of the sugarcane down to 
jaggery, are that (a) a comparatively high grade sugar having a com- 
paratively hght colour is obtained ; (6) if intended for refining, 
about 14 per cent, or a httle more of the total weight of the jaggery, 
which has been removed in the form of molasses, does not need to 
be passed through the refinery ; (c) the char filters which remove 
the colouring matter will last very much longer because there is 
comparatively little colouring matter to remove ; and (d) the raw 
sugar keeps better in store than the jaggery, and that portion of 
molasses which would be lost by “sweating” is saved and does not 
foul the store room. 

The results which have been obtained here up to the present 
are so eminently satisfactory that it appears highly desirable to 
go further and remove if possible all the precipitates produced by 
the addition of lime to the juice. In these experiments only a 
part, although a very large part, of the scum which rose to the top 
on boiling the limed juice has been removed. These scums were 
filtered through a piece of ‘ ‘ long cloth, ’ ’ and when freed from all 
the juice which could be removed in that way, amounted on an 
average to 1‘82 oz. for every 100 lbs. of juice employed or 0‘113 per 
cent, of the total weight of the juice. 

I may now sum up my conclusions. As there are large im- 
portations of refined sugar into India, it is natural to assume that 
a large and growing market exists for these sugars, and as this 
quahty of sugar is already produced in India to a limited extent, 
it appears reasonable to suppose that this market can be captured 
by sugars produced in India, if present methods can be sufficiently 
improved. The Indian sugarcane, at least that grown in Mysore, 
is of excellent quality, and labour is relatively very cheap, less than 
one-seventh of what it is in Louisiana where large quantities of 
sugar are produced notwithstanding that the quality of cane is 
very much inferior to ours. In the present method of manufacture 
heavy losses occur. The average of a number of experiments 
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indicates that more than one -fourth oi the total quantity of 
the juice is left in the refuse, that with a larger mill one-third 
of this loss can be saved (still larger mills would probably save 
two-thirds), that as much as twenty per cent, of the total sugai 
in the juice is sometimes lost by fermentation, and that as a rule 
over 13 per cent, of the total juice is lost by imderliming. On the 
whole, the losses amount to at least one pound out of every five, 
that is, for every four pounds of sugar now obtained at least five 
could be got by stopping these heavy leaks, and probably the quan- 
tity of cane now giving three pounds of white sugar would as a 
rule give four pounds of such sugar when these losses are pi evented. 

This would probably be quite sufficient to transform a crip- 
pled industry into a flourishing one. Bub there are further savings 
which can be introduced by manufacturing directly from the cane 
a sugar of much higher grade than is now being done when making 
jaggery. Part of this sugar without being refined could directly 
replace a portion, and possibly a very large portion, of the sugar 
now imported, and the rest could be sent to the refineiy 
for conversion into the very highest grade of sugar, being thus 
transformed with a better outturn and at much less expense 
than an equal weight of jaggery. LI 



ORANGE CULTIVATION IN THE CENTRAL PROVINCES. 

By R. S. JosHi, Rai Bahadur, l. ag., 

Assistant Director of Agriculture, Central Provinces. 

The oliief centres of orange cultivation in the Central Prov- 
inces are the southern districts of Nagpur and Wardha. The 
black soil of this tract contains a larger proportion of lime than 
that present in the black soils found in the north of the Provinces. 
This lime occurs both in the finest state of distribution in the soil 
and in the form of calcareous nodules The sites selected 

for orange cultivation all have a subsoil of gravel {murram), also 
containing Mine, which ^ves good drainage. The average annual 
rainfall of 47 inches is suited to orange cultivation in land with 
good drainage, not being too heavy during the monsoon and giving 
a good supply of water in the wells for irrigation during the rest of 
the year. The subsoil water varies in depth from 20 to 35 
feet and is raised from the wells by bullock-power with the ordinary 
leather bucket. In years of drought the wells run short, when some 
plantations suffer heavy losses ; the damage to orange cultivation 
from the drought of 1900 has not yet been made good, but of re- 
cent years plantations are again increasing. The temperature, 
which ranges from a maximum of 85°F. to a minimum of 54°F. in 
the cold season, and 108° — 93° in the hot season, seems admirably 
suited to the orange, the fruit ripening to perfection with a good 
flavour. The Nagpur orange has a reputation second to none. 

Tradition relates that the orange was first introduced into 
Nagpur by the Bhonsla Rajah, Raghoji the Second, about the end of 
the eighteenth century, from Aurangabad and Seetahole. There is 
only one variety, locally named santra. All the plants are propagated 
by budding, the growth of plants from orange seeds not being prac- 
tised. The stock generally used is the sweet Ume {mitha ninAu), 
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but the common citron {zamburi) is also very often utilized. Buds 
of the orange grafted on the latter stock produce trees wliich yield 
fruits with a very loose sldn, whilst those on the former stock have 
a more closely adhering jacket, showing that the stock has a dis- 
tinct influence on the bud. The loose jacket oranges are preferred 
for local consumption, but are not so good for export, as they do 
not stand carriage well. Trees raised from the citron stock come 
into bearing more quickly and have a somewhat longer life, but 
the fruit from the sweet lime stock is sweeter and has a thinner 
skin. 

The seeds of the sweet lime or citron are taken from the ripe 
fruits during the months of November to January and are imme- 
diately sown whilst quite fresh in pots or baskets filled with equal 
parts of leaf-mould and black soil. The seeds should be covered 
with about an inch of this mixture, and should only be given light 
watering just sufficient to keep the earth moist. The seeds germin- 
ate in about fifteen days, and seedlings are allowed to remain in 
the baskets until they grow 3 to 4 inches high, which occurs with 
the commencement of the rains in the following June, 

The seedlings are then transplanted about 4 inches apart in a 
raised seed bed, manured with w*ell-rotted cowdung, and are regu- 
larly watered. In the following October, they are again trans- 
planted about one foot apart in richly manured and thoroughly 
drained nursery plots. Irrigation is given once or twice a week 
according to the state of the soil. The plots are again heavily man- 
ured, the manure being worked into the soil with a hoe. In about 
two years from the time of sowing the seed, the plants become 
about two feet high and are ready for budding. This operation is 
carried on from November to January, when the sap is flowing up- 
wards ; the practical test employed by the gardener is that the 
bark must not adhere closely to the stock and the bud must come 
freely from the orange tree. When the bud commences to grow 
freely, the main shoot of the stock is severed. The budded plants 
are thus allowed to grow until the following August, when they 
are ready to plant out in the permanent orchard. Young plants 
intended for transport to a distance are treated separately. They 
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are dug out with as many roots as possible, the roots being twisted 
round the plant, which is again put back in its place. The object 
of this practice is to secure that the plants can be dug out again 
without much disturbance of the main roots. 

The selection of a site for a permanent orange garden is a mat- 
ter of some difficulty, in which the most experienced gardener will 
sometimes make a mistake. Two plots may appear to be exactly 
similar, but one will make a good garden whilst the other will never 
succeed. The site should be open, high-lying and thoroughly 
drained ; the soil should be rich, friable, black soil, but not too deep, 
and there must be a good open subsoil of gravel. Pits, measuring 
3 feet square and 4 feet deep, are dug in straight lines at a distance 
of 12 to 15 feet apart. These are filled at the commencement of 
the rains with a mixture of equal parts of earth and old cowdung. 
The plants are put out towards the middle or end of the rains, and 
are irrigated twice a week for the first month, if there is no rain. 
Afterwards, during the dry cold season, they are irrigated every 
nine to twelve days, and in the following hot season the number 
of waterings is increased to one every 4 to 6 days. Mature trees 
are not irrigated quite so frequently. The soil round the plants 
should frequently be stirred with a hoe. At the commencement 
of the next rains, the land should be ploughed and the earth around 
the plants should be dug up, a basketful of old cattle manure being 
mixed with it. It is the practice of some Nagpur gardeners to 
grow catch garden crops in the intervening spaces, but this is not 
done by the best cultivators. The soil should be frequently stirred 
with the bullock hoe {hakhhar) throughout the open season, and as 
often as possible during the rains. A ploughing should also be 
given at the end of the rains. Suckers are constantly thrown out 
from the stock and must be nipped off so as not to check growth 
from the bud. Special attention should be given to this matter 
when such shoots appear on full-grown trees as well as on the young 
plants. 

With careful cultivation, weeding and irrigation, the young 
plants commence to bear, fruits in their third year from the time 
of planting (six years from the time of sowing seed), and in five 
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years from the time of planting the trees will give a full crop, \vhii:li 
will continue for some 8 to 10 years, after which the yield gradual- 
ly lessens. It is advisable at this stage to start a new plantation in 
the intervening spaces, and as soon as these new plants are three tu 
four years of age, the old trees can be cut out. The orange tree 
attains an average height of about 16 feet, with a maximum of 
about 20 feet ; the girth of the trunk is about .30 inche.s, and the 
circumference of the crown about 40 feet. The average number 
of fruits borne by a tree in full bearing may be estimated at about 
1,000, but sufihcient care is not given to thinning out the crop. 

The orange tree blossoms twice a year, once in June- July and 
again in February-March, the fruits of the former ripening from 
February onwards, and the latter in December-January. The 
wise gardener never allows the same tree to bear both crops, as this 
weakens it and shortens its life. In order to regulate the crop, he 
adopts the following practice. About the end of May some fifteen 
to twenty days before the commencement of the rains, tlie selectetl 
orange trees should have a trench dug around them, about one 
foot deep and two feet broad, leaving a circle of two feet in diam- 
eter round the stem. This operation of exposing the roots should 
never he done to a tree that has not attained the age of five years. 
In thus exposing the roots, care should be taken not to injure the 
large roots, hut only to prune off the small fibrous roots. The 
roots should thus be left open until the leaves begin to drop off 
with the cessation of the flow of sap. 

The trench should then he refilled with a mixture of three 
parts manure and one part fresh earth taken from the intervening 
spaces. Cowdung or poudrette is most commonly applied, but gar- 
deners also like to use the refuse of Ume kilns, old mortar and 
ashes. If the rains do not arrive immediately on the completion 
of this operation, copious irrigation should be given every fourth 
day. When the rain domes, the irrigation channels should be 
filled up and no water allowed to stagnate near the stem. In 
about a fortnight’s time, the trees thus treated will produce new 
leaves and blossoms, which is called the Mrig-hahm, because 
this is the time of the Mng NnJcshuira, Ihe fruits take about 



nine months to ripen, and are preferred to those of the alternative 
crop, which is obtained by a similar treatment of the other trees 
in January. This gives the Ambia-hahar, so called because the 
blossom comes in February at the same time as the blossom of 
the or mango tree. The practice of pruning the branches 

is unknown to the Nagpur gardener, but the tree can be much 
benefited by light pruning of withered and weak branches in 
order to improve the shape and give sufficient space and air for 
the development of the fruit. 

The ripe fruits can be kept on the tree for nearly two months, 
but they gradually lose their pleasant flavour and become insipid. 
If it is desired to keep the ripe fruit on the tree, great attention 
must be paid to the irrigation, for either too much or too little 
water will cause the fruits to drop ; about once a week is the usual 
period. The bulk of the crop is consumed locally, but there is a 
fair export trade, principally with Bombay and Calcutta, the 
quantity so exported being about 600 tons a year. The fruit is 
very carelessly packed in rough bamboo baskets, the only protec- 
tion being a few plantain leaves at the sides. At least one attempt 
was made to export oranges to England, each fruit being rolled in 
paper and then packed in a- wooden box with air holes, but this was 
not successful. The price at Nagpur is about Es. 3 per hundred, 
so that the fruit is by no means cheap even at the place of pro- 
duction. 

The most serious disease of the Nagpur orange tree is caused 
by a fungus, which results first in a withering of the tips of the 
branches, the rot gradually extending down the branches until the 
whole tree is worthless. A bad example is shown in Plate IX. 
This is not one of the known diseases to which the tree is liable 
elsewhere, and has not yet been studied. At present the only 
remedy ,that can be suggested is to cut out and burn the infected 
portions of the branches. 

The orange also suffers from the attacks of several insects, 
the most haxmful of which is a borer beetle of the Gerambicidce 
family. The'female generally lays its eggs on the branch or stem 
of the plant ; as soon as the larya is hatched, it eats its way through 
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the present day, it is described as ^apparently wild in the JNortii- 
West Himalayas, ascending to 9,000 feet, and to 11,400 feet in 
Tibet. Dr. Watt is, however, disinclined to admit any of the 
apples as indigenous ; the tree nowhere occurs in the wild pro- 
fusion of, for example, the wild pear, and may certainly in most 
cases be no more than spontaneous from early cultivation. - 
{Dictionary of the Economic Products of India.) 

An account of fruit culture in the North-West Himalayas 
is given in Agricultural Ledger No. 15 of 1894, in which, 
however, some of the race names are said to be incorrect. This 
may be supplemented by the following information, which has 
been courteously supplied by the Reporter on Economic Products, 
and is largely given in his own words. 

The so-called indigenous apple of the North-Western Frontier 
is said to have a large sale in Kabul. It is grown in orchards in 
Afghanistan from seed, not grafted. Its fruit is rather small; 
one kind is sw'eet and palatable, while another is soui'. Some of 
this fruit comes down to Peshawar. In Kashmir are races of 
apple called Anbru (ripens October and keeps), Kuddu sari (ripens 
early and will not keep), and Trd (ripens early and will not keep). 
In Ladakh several kinds of apples are grown, some grafted but 
mostly not. They extend along the Himalayas to Nepal, are 
grow'n at Lhassa (Tibet), and apparently in China. Some fevr are 
found in the Punjab plains under the hills. 

European apples have been grown in India for a long time. 
So long ago as 1837, the race ‘ Non-pareil ’ fruited at Hyderabad 




NOTES. 


(Deccan) ; at the same time apples were grown to fruit in Tiriiut 
(Behar), a little later in Chota Nagpur (Bengal) something like a 
Russet, and something like the ‘June-eating’ at Ferozpur, Several 
were grown in the Deccan at Ahmednagar, Bangalore and else- 
where, together with trees of the Afghan or Persian races. Fir- 
minger gives the names of the races grown at Bangalore as Ribston 
Pippin, Worcester Peafmain, Peasgood’s Nonsuch, Lane’s Ih-iuce 
Albert, Kentish Fill-basket, Dutch Cooling, Cox’s Orange Pipjhn. 
They uniformly failed in Calcutta. 

The apple-growing of Kulu is more recent, but has prospered 
greatly, and the exports to the plains yearly increase. In aihlition 
to the export of fresh fruit, there is an apple-drying establishment 
at Bajaura. An experiment at cider-making in Kashmir s<.)me ten 
years ago failed. The best Kulu apples hardly come into the Cal- 
cutta and Bombay markets, but some quantity of a somewhat 
inferior quahty are sold along with imported xiustralian apples. 

The apple-growers of Kulu are in the greatest confusion re- 
garding their races of apples. Just as the English apples taken to 
America did not remain true to their type, so the Enghsh and Ameri- 
can apples have departed from type in Kulu. The story of the 
change in America is instructive and is well told by L. H. Bailey .■ 

‘ ‘ In the beginning of the colonization of this country, for example, 
all the varieties of apples were of European origin. But in 181 r 
over 60 per cent, of the apples recommended for cultivation here 
w’ere of American origin, that is, American-grown seedlings from 
the original stock. At the present time fully 90 per cent, of 
the popular apples of the Atlantic States are American productions. 
The Northern States of the Mississippi Valley, to which most of our 
Eastern apples are not adapted, are now witnessing a similar trans- 
formation in the adaptation and modification of the varieties 
introduced from the East and from Russia. The newly-introduced 
Japanese plums are conceded to be great acquisitions to oui liuiL 
growing, but no doubt the best results are yet to come with the ori- 
gination of domestic varieties of them* So there is an irresistible 
tendency towards a divergence of forms in different continental or 
geographical regions, and much of the inevitable result is no doubt 
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In Western India, Sindh produces fairly good apples 
hills of Southern India, apples thrive, especially in the H 
Shevaroi Hills. Coonoor exports apples to the plains, 

orchards were more extensive formerly than they are nc 

having killed a lot of trees. In Mysore, e 
progress at Bangalore. 

In all parts where the apple has been grown^ 
upon which it can be grafted, but in many ( 
seen whether it is really suitable. The j 
in the stock to a graft is a good root system 
seem to be any a 
wild crabs, pears 

The Ceylon Rubber Exhibition The leading events on 
the 17th September, 1906, were two lectures— one on rubber culti- 
vation by Mr. Herbert Wright, the author of what is now the 
standard work upon Hevea, and the other on cotton as a catch-crop 
among rubber, by Dr. T. C. Wilhs, the Director of the Royal 

Botanic G-ardens, Ceylon. 

Before Mr. Wright’s lecture commenced, we were enabled 
under tte guidance oi Mr. Jam® Eyan to go round the more import- 
ant exhibits and see in advance vhat form the various queat.oue 
for discussion were likely to assume. A most interesting pom 
in this preliminary view was the marked different m e laiac .o 
between two samples of Straits and of Ceylon plantation Pa a. 
The types from both quarters were beautiful m appearance ( wh 
frelSt say was nit the case with the majority oi our Indian 
eSs), the samples of block and sheet rubber being t ear a^ 
apparen% pure throughout, and the crepe and scrap rom the 
Straits making decidedly a better show than 

however, being with the ™ ^ fo, 

this was merely the superficial view. Tested to y 

firmness, the Straits stafi could not comp« with ^ 

Island And the remarkable point was that this seemed to hold 

!oodoi the acid-ooagulated samples as weU as with those »agulatrf 

^rithout chemicals, and of the smoke-cured and nnsmoked alike. 


there is something 
s it remains to be 
fipal requirement 
but there does not 
available information upon the root systems of the 
and the hke, used as stock.— {F. G. Sly.) 



Having regard to the fact that the Straits and the Federated Malay 
States possess a chmate and a rainfall more nearly approaching 
those of the Amazon Valley than an 5 d;hing to be found either in 
India or Ceylon, the almost inevitable conclusion was that the sup- 
eriority of the latter was due to cKmatic causes, soils being practic- 
ally equal. This at least was Mr. Eyan’s view, and it was concur- 
red in by most of the practical men present in his party. The enor- 
mous and the continuous rainfall of the Straits, so far from being 
the advantage it was hitherto believed to be, merely imported into 
eastern planting conditions, one of the peculiarities of the Amazon 
wild rubber — an excessive fluidity in latex, requiring special measures 
to counteract its ill-effects. Further confirmation of this theory 
was to be found in the evidence afforded by the very remarkable 
exhibits of Para, rubber grown at quite unusua ielevations and in a 
much scantier rainfall than that of either Para, or the Straits ; for in- 
stance, Mr. W. T. Bird’s sample growm on Wakwari Estate, Rangalla, 
Ceylon, at an elevation of 2,500—2,700 feet, and Mr. A. G. Nichol- 
son’s, grown on Hawthorne Estate, Shevaroys ( Madras Presidency), 
at a much greater elevation (3,500 feet) and under a far lighter 
rainfall ( 45 inches) than the average of the Belgaum, Ratnagiri 
or Canara districts of Bombay. These were without exception 
excellent types of biscuit rubber. Not that others equally satis- 
factory were wanting among the Ceylon exhibits, but the light they 
threw upon the question of adaptabihty of Hevea hmsHiensis to 
conditions most diverse from those of its natural habitat was very 
vivid. Many settled convictions on this matter will require 
reconsideration. 

Another surprise presented itself in the excellent quality of 
nearly all the Ceara rubber samples. Here, again, the Wakwari 
Estate exhibited what to my mind was the finest piece of rubber 
in the whole show. If Ceara can only be made to pay its cost of 
production and extraction, with a reasonable margin of profit, it 
will prove a formidable rival to Para. The displaycof CastiUoa 
was decidedly poor, and Rambong (Ficus elastica) not much 
better, a somewhat instructive sample of the latex of this species 
from Singapore being shown in an open box, three years old, and 
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yet as sticky as birdlime to tliis day. One can "ue.ss at th«' story 
of bow tbat sample was gathered; a careless coolie left to his own 
devices supplementing the yield of a single Ficus liusficu tree with 
the latex of the nearest Pifd or Banyan. 

About 9-30 A.M., H. E. the Governor took his seat in the Lec- 
ture Hall, and Mr. Wright addressed the meeting. His opening 
remarks dealt with one or two unsettled questions affecting the futuri' 
of Para, rubber-planting. Have we obtained in C'eylon tin* very 
best species ? And have we taken due account of the risks of inm- 
tagious plant disease ? The first question Mr. Wright appeared tr* 
regard as practically answering itself, and one which might safely 
be ignored, but not so the second. If we hud not actually secured 
the most valuable species of Heoea or variety of lleceH hrastliensis, 
we at least possessed a rubber tree giving u.s (juite ffti per cent, oi 
pnre caoutchouc in its crude product, anti it was well seconded by 
Ceara and Castilloa, which could be reckoned upon to give from 
76 per cent, to 90 per cent. None of these sources should be 
neglected, but it was sound, having regard to the great hardi- 
ness of Hevea and its resistance to severe tapping, to plant it 
wherever it could be grown, in preference to, but not in exclusion 
of, the others. 

The lecturer then alluded to the Landolphias and other rub- 
ber-vines or shrubs ( chiefly African) and, in connection with the 
second question of dangerous infection from plant to plant of the 
same species, he suggested their inter-crop cultivation as a safe- 
guard, as well as for what could he got out of their bark, branches 
and leaves. It may be mentioned that at this exldbition Messrs. 
Brown and Davidson, Mechanical Engineers, Colombo, had a stall 
containing among other things a couple of machines with oil-nrotor, 
for w-ashing out and converting into very passable though not high- 
class scrap or crepe rubber the most unpromising lots of dead wood, 
bark and stem. Of this, ocular demonstration was given after 
the lecture, half an hour’s work being sufficient to produce from a 
zinc bucketful of filthy-looking sweepings a strip of crepe rubber 
quite good enough to pass muster at anything from Is. to Is. 6d. 
a pound* 
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The lecturer then explained that the danger of over-production 
might not be so remote as planters thought. During the past 
year, 138,000 trees of Para, rubber in Ceylon had yielded 189,000 
lbs. (84 tons) of rubber or approximately 1| lbs. per tree. Assum- 
ing an average density of 150 trees per acre, this represented an exist- 
ing area under cultivation of 920 acres, and a yield of a ton of 
marketable rubber for every 10 acres. It might be taken, having 
regard to the comparative purity of plantation rubber, that 48,000 
tons of the latter were equivalent to 60,000 tons of wild rubber — 
the world’s present estimated demand. Let us suppose that the 
figures of consumption within the next five years double themselves, 
so as to amount to 96,000 or in round numbers 100,000 tons of planta- 
tion rubber per annum. The area required to produce that quan- 
tity at the rate of 10 acres a ton would only be 1,000,000 acres. 
We shaE probably, the lecturer thought, have quite that acreage 
under rubber by 1910-1912 in the British possessions in the East 
alone. However, 100,000 tons of rubber will require more than a 
million acres of land. 150 trees per acre, instead of being assumed as 
the average, should be regarded as the maximum of density, as a 
dangerous maximum in fact, considering the warnings we have had 
already regarding contagious plant disease. Planters know by 
practical experience that healthy Heveas under favourable conditions 
add more than a foot per annum to the radius of their feeding rootlets, 
and at 15 x20 or at 17 x 17 feet it does not take long to figure 
out the number of years from first planting when they will have 
formed a dense web of fibre underground. And the struggle for 
existence carried on simultaneously by the branches overhead 
means so many additional points of contact and possible contagion. 

At the close of the lecture the discussion was opened by Mr. 
Kelway Bamher, Government Analytical Chemist, who pointed 
out that the rubbers now grown in Ceylon, being all deciduous trees, 
restored to the soil in leaf mould practically all that they took out of 
it. But he was in agreement with the lecturer as to the danger 
of close planting and had remarked with regret, on his way up to 
Peradeniya from Colombo, that at the plantation visited from the 
train, the intervals did not exceed 8' x 8'. True, rubber took 
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nothing out of the soil to the extent that other crops did, yet 
the discriminating use of manure was of great importance, 
especially in the earlier stages of growth. In some cases forcing 
manures had been resorted to, producing high but feeble trees, 
liable to destruction by strong winds. This was an error, but 
organic matter as manure was nevertheless essential. That the 
nutrition of the trees was not everywhere attended to as it 
deserved, was, the speaker thought, indicated by an increase in 
fluidity of the latex, the departure from the normal 32 per cent, 
of caoutchouc showing in some cases as great a fall as lo per 
cent. 

H, 1. the Governor here inquired whether this alteration in 
the character of the latex was not rather an increase in fluiditji 
i than a diminution of the obtainable percentage of caoutchouc 

i ■ per tree. Messrs. Bamber and Wright agreed that this was 

‘ go ^the caoutchouc Was constant, but the fluid bulk had 

I increased. 

i Dr. OWy pointed out that in Ceylon but httle attention 

I had bera given to the practice of smoking the rubber. They all 

knew that in the Amazon VaUey the Indian prepared his 
bucketful of latex by repeatedly dipping a spatula in it and 
drying the successive layers of rubber fluid over the smoke of 
P alas nuts, burnt in a small kiln, the shape of an inverted flower- 
pot. Speaking from a personal knowledge of Africa and African 
rubbers, he remarked that latex prepared in this 

way could be made into a caoutchouc equalling Para. Africa, 
with this rubber, might, he feared, prove a formidable competitor 
to Ceylon, seeing that the Fmtumia, unlike the Heiva, was a 
gregarious’tree, often found in patches at a density of 200 trees 

> per acre in its native forests. , ,, 

Mr Wright inquired ■whether Ceylon was not neglecting the 

possibihties of the smoke-cured, and at the same time going too 
L in the washing processes. Por one thing, by eliminating pro- 
teids and resins, we lost weight on the commercial product, whereas 
the wild rubber of the Amazon finds a ready market with all its 
proteids and much of its water left in it, merely by the addition 
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of an antiseptic (creasote), for that is what smoking practically 
amounts to. 


At this stage Dr. Willis produced a sample of Amazon rub- 
ber exhibited by Messrs. Lewis, Peat, London, in the state in which 
it was received from Para., but cut open to show its formation. 
It was noted that this sample, weighing some 10 or 12 lbs., was quite 
damp in the core and smelt' of creasote ; also that the successive 
layers, as they dried and contracted, exercised a great compression 
upon the interior mass. Its resiliency was far greater than anything 
manifested by the local or Straits samples. 

Dr. Bamber here noticed one point that was often overlooked, 
namely, that in the planter’s washing and drying houses there was 
just as much necessity for sterihzation as in a well-managed dairy. 
The inoculation of a sound biscuit or sheet from a tainted one was 
a very simple matter and could easily occur by mere contact. 

Mr. Ryan said that for coagulation pyroligneous acid was really 
a cheaper and better agency than the acetic acid now used. Planters 
who had tried a creasote had complained to him of the difficulty 
of getting it to mix with the latex. But if they would prepare it 
vuth alcohol in the proportion of ten parts of the former to one of 
I ' i the latter, they would find it incorporate with their latex quite easi- 

, [ I ly. As to the general prospects of the rubber-planting industry, 

I j he considered the great danger to be that about 1910-1913 the 

world would be flooded with plantation rubber now being sown, 
and the history of quinine planting in Ceylon would be repeated. 

Mr. Garruihers (Straits) said that it was a mistake to go too 
exclusively for chemical purity. We have sent samples of our stuff 
from the Straits to the Silvertown Eubber Works for commercial 
test and at the same time to the Imperial Institute for chemical analy- 
sis. Our crepe rubber was favourably reported upon at first, but 
chemical analysis showed that our sheet rubber was purer. How- 
ever, the preference shown by the commercial experts for our crepe 
proved to us that mere purity was not appreciated. As to some 
of the gloomy predictions we have heard to-day, the facts and figures 
do not justify them altogether. Thektter are fallacious in at least 
one point. The speaker who used the expression “lands alienated 
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for rubber cultivation ” seemed to imply that such lands were 
necessarily under cultivation. That is a matter for the individual 
planter who holds them. He may take a thousand acres and only 
bring two hundred under cultivation, reserving the rest for ne.vr 
year or for three years hence. 

After a paper had been read from an absent member, who sug- 
gested that the State should decide on- what lands rubber should or 
should not be grown, a proposal which did not commend itself to 
the meeting, His Excellency the Governor proposed a vote of thanks 
to Mr. Wright for his able lecture, and thanked the gentlemen 
taking part in the discussion for the light thrown by them on 
the question generally. 

The afternoon lecture by Dr. 'Willis, on Cotton (is a catch crop 
among Ruhher, was a very brief one, as the subject had been dealt 
with by him in a previous set of lectures now available in the form 
of an official publication. He emphasized the point that what he 
called “Wet Ceylon, ” where in fact most of the rubber of the 
Island was being grown, was unsuited to cotton growing, but that 
there were regions in the Northern Provinces now for the first time 
opened out by railway communication, where cotton had every 
prospect of success. Sea Island cotton was undoubtedly the best 
of the perennials, yielding as it did 116 lbs. lint and 286 lbs. seed per 
acre at a cost of production of Es. 45, he hoped by improved methods 
to be able soon to say Es. 35 per acre. But even now a return 
of Es. 45 per acre might at j)resent prices be counted upon. In 
selecting seed for planting, the lecturer warned ])lanter.s of the 
practical objections to a mixture of varieties. Egyptia,u cotton 
gave an inferior but much more abundant crop than Sea Island, 
and Upland cotton a still poorer but still more copious one. If 
these three kinds were not kept well apart in the plantation, 
Avith a clear space of a quarter of a mile or so between each, over 
which coolies could not pass Avithout being noticed, they Avoukl 
conceal themselves under the trees and fill their baskets nAainly 
from the more abundant bolls, bringing in bads of nominal Sea 
Island, blit containing the tivo inferior varietie.s and reducing the 
market value of tlie lot. 
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He insisted on the necessity for careful selection of seed to 
avoid deterioration, and selection only from the plants giving the 
longer staples. Anything over an inch and a half in lint was good, 
and every additional fraction counted. But the lecturer could not 
coromeud cotton growing as an industry upon anything like the 
same scale as rubber. — (J. A. WyUie.) 


Hubber experiments in Bombay: — The following extracts 
from the instructions, drawn up by Mr. W. E. Coplestone, Deputy 
Conservator of Forests, for the management of the Government 
Rubber Plantation in the Kanara forests of Bombay, will be of 
interest to all who are starting rubber plantations. 

Seeds to be obtained. — Para, rubh&r . — Though seed of this 
species is available in small quantity from the end of June, the 
early seed germinates badly and would not give satisfactory results. 
After the capsule drops ofi and scatters its three seeds on the 
ground, Para, seed will not last more than ten days. If seeds 
are obtained when the majority of fruit is ripening, the required 
quantity can be collected in a day and packed off perfectly fresh. 

As Para, rubber is by far the most valuable rubber-producing 
tree, every effort should be made to introduce this species. Should 
it thrive in Kanara a fine return is certain, whereas in the case of 
Ceara and Castilloa it is doubtful if the yield wiU repay the cost of 
cultivation. It seems probable that a Para, rubber tree will yield 
ten tiroes the quantity of rubber that Ceara or CastUloa is Likely 
to give^ Pqj. the above reasons more Para, seed should be ordered 
than ()eara or CastiUoa. The seed should be despatched from 
Ceylon by post in dovhle bags weighing 6 lbs. or 11 lbs. each. Five 
rupees per 1,000 is the lowest price at which really rehable seed can 
be obtained at present. ***** 

15,000 seed would be ample to plant up 30 acres with Para. 
10 X that is, 435 trees to the acre. 

Ceam {Manihot Glaziovii ). — Ceara seed will keep any length 
of tim^^ must be filed to hasten germination. With- 

out filing^ the seed may be dormant for more than a year. The 
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filing may be done at the two sides of the seed, just rubbing 

away the hard integument * * 

Since writing the above I bear from Ceylon that C'eara seeds 

are now selling at Rs. 5 per 1,000, 

In Ceylon the Ceara rubber tree grows rapidly, reaching a 
height of 30 feet and girth 20 inches in two years. It is, however, 
a small tree and seldom reaches 50 feet in height. It is deciduous 
and is leafless in the dry weather. Though it requires less mois- 
ture than the Para., the rainfall in the Ceara Province is much more 
evenly distributed than that of Kd,nara. Probably it will not 
stand more than one 30-day period of tapping (September) in 

Kd,nara. , 

Gastilloa Elastica— On July 3rd 5,000 Castilloa seed were 

sent to Honaver for sowing in the Gersoppa Nursery, also 
1,000 to YeEd,pnr for sowing there. The Superintendent, 
Kondesalle, Kandy, supplied 6,000 seed at Rs.^5 per 1,000 ^and 
charged Rs. 5 for packing and postage. * * * ^ 

It is not intended to plant up a greater area with Castilloa than 
with Ceara, but a greater number of seed has been ordered, as it is 
expected that many of the seeds will fail to germinate. All seed 
should be obtained direct from the planters and not from dealers. 
The seeds should be sown an inch deep and should germinate within 
three weeks. The seedlings require light shade and watering. In 
Mexico the Castilloa growls to a huge size, but it cannot withstand 

much tapping. 

Seeds OF Shade Trees.— The young plants of Para, and 
Castilloa will require shade both in the nursery and in the planta- 
tions. During October to end of May the seedlings in the nursery 
may be lightly shaded in the same manner as the supdri gardeners 
shade their cardamom and areca palm seedlings, and the positions 
they select, viz., wet low-lying ground with good alluvial soil, are 
just the spots suitable to Para, seedlings, but the beds must be 
raised at least a foot and, if boggy, deep ditches 2 feet wide and 
li feet deep should be dug. 

If artificially shaded, the palm leaves or grass, or whatever 
is used for laving over the framew'ork of the shade, should be 
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' ! at least two feet above the highest shoots of the seedlings. This 

I shade must be light and should as far as possible simulate the shade 

i i of a tree with light foliage, such as the Albizzia, or rather a thin- 

'j I topped Poinciana. As an experiment, one of the beds should not 

::i be shaded, but it is probable that the seedlings will require shade 

M from October to June. During the rains the shade should be 

removed altogether. In the plantation, shade \nll be necessary 
I j probably for the first year during the dry season, but not during the 

i: rains. The only way to obtain this is to plant up the plantation 

! s with a suitable tree, such as an Albizzia, Brythrina or Peltophorum. 

A leguminous nitrogen-collecting tree is preferable. The two 
species which are in favour in Ceylon now are AlHzzia moluccana 
and Erythvina lithosperma. The former grows very rapidly with 
a good spread, and the latter is a splendid green manure. 

The first may thrive at the foot of the ghats and the latter 
above, but both should be tried at high and low level, and 
should either of these trees thrive, the supari gardeners should be 
encouraged to cultivate them near their gardens for “ Soppu. ” 
Cuttings of Erjrthrina grow rapidly. The cuttings should be about 
4-' to 5' long and 6" girth, and must be put in in June in heavy rain. 

In the plantation these shade trees should be lopped at a height 
of about 5 feet, and should never be allowed to overtop the leading 
shoot of the rubber after the rubber plant has estabhshed itself. 

Probably it will be found sufficient to shade the rubber from 
the time it is first put out in June until June of the following year, 
when the shade trees should be lopped back ruthlessly at a height 
of about 4 feet, taking off any side branches w'hich may threaten to 
interfere with the rubber. This lopping should take place early 
in June, and the shade trees should be cut in such a manner as to 
prevent them from throwing shade over the tops of the rubber- 
plants from June to September. From October the shade trees 
should be allowed to spread over the seedhngs during their second 
dry season, after which they should not require further shade, and 
the shade trees should again be cut back in May or June. The 
loppings will alw-ays be left on the ground in the rains to check 
wash and enrich the soil. 
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Erythrinu nisiy Ik* slciTined of its [(‘uvi's by lunid-pruninu' or bv' 
caitting the smid! twigs off will) o bill hook twice n yc.-ir, once in June 
and again ill Septem ber, and tile jtruniiigs wifi be left mi the ground 
for manure round the foot of tin- rubber, it is hawlly wort!) while 
bui’}nng in the pruuings. Some of tlie most experienced jdanters 
in Ceylon think very highly of iJadap iErijfJtrlna htho- 
sferma) as a inauiire. Alhi':zi(t n^ohicaDin also enriehes the soil, 
but its c-hief value lies in its extraordinary rit[)id growth and power 
as a soil opener. The .Vlhizzia is more useful in a rubber planta- 
tion than the Erythrina. The latter would be very useful for 
manuring supari gardens and sugar-cane, etc.'-'’ * 

The price of Enjtlirmi- litlmferiixt ( calleil Da dap ’ in 
Ceylon) is Es. 2 per lb. Probably about 2,r)()0 seeds go to the lb. 
Seeds of Dadap have been forwarded to the Range D’orest officers, 
Yellapur, Sirsi, Siddapux and Honaver. They should report the 
w'eiglit received. The Dadap is a small tree, and may in Kdnara 
be planted 20'x20' or even 10' x 10' for shades. 

Alhizzia This tree, wffiich grows very rapidly 

and to a great size, must be pollarded at about 4 feet. It should 
be planted 20'x20'. 

To help the rubber thxougb the first two dry seasons, shade 
will be very necessary in Kanara, and about 5 aere.s of the Para, 
plantation should be planted lO'xlO' with rubber, 20'x20' with 
AlUzzia moluccana, and 20' x 20' with Erytlinm UEmpenm, the 
remaining areas lO'xlO' or 10'x20' with rubber and 20'x20' 
with either Albizzia or Er}"flmua. 

Shoiild these exotics fail, PeUapfiormti, wldeh lias grown well 
and rapidly in the Empress Cardens a.t Poona, or some indigenous 
leguminous trees, may be substituted. 

inother plot of an acre or tw'o may be sown with Gmtdaria 
driam to get a complete ground cover, and when the crop flowers, 
it should be biuied in as green manure. 

The shade bearers should be planted out next June over the 
whole plantation, wiiereas most of the rubber will be planted in 
June, 1908. 
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; i In the management of the plantation it must be kept in mind 

that Hevea is a greedy light-deniander ; Castilloa also requires to 
: ! have its head quite free of shade, and it is only during the first year 

';i or two of the plant’s life in the nursery and while the plants are 

'I getting a hold of the soil in the plantation that shade is necessary, 

i I but this shade should be cut bach as far as possible from June to the 

; end of Seftember. 

In Ceylon the Para, is not shaded as a rule either in the seed 
I : beds or in the plantations, but it is practically certain that the tree 

will not stand the long dry season with continual sun in Kfinara 
without shade. 



good supply of water, is required for the Para, nursery. In selecting 
the plantation a damp steamy hollow shut in practically on all sides 
by hills, surrounded entirely with high evergreen and w^et and boggy 
along the bottom of the vaUey, should be sought for. The planta- 
tion should not extend to exposed hill-tops, as the tree is very 
susceptible to winds, and the soil ^iU all be washed away if the 
upper slopes are cleared. Avoid steep slopes, as it wifi be very 
difficult to prevent denudation with a rainfall of perhaps 60 inches 
in one month. A valley protected on the west by a hill closed with 
evergreen forest would shelter the trees from the evening sun. The 
Para, should be planted in the banks of the streams, and even 
deserted boggy rice-fields would suit it with a httle draining. 

The tree thrives in Ceylon on rocky steep hill-sides almost as 
well as on alluvial flats, and it can stand flooding for the greater 
part of the year, so that the plantation may include a little rocky 
ground as weU as flat ground, though the bulk of the plantation 
should be nearly flat, and if possible the sod should be a rich deep 
alluvial deposit. In Ktea the trees along the banks of the larger 
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rivers often suffer from too much sun after the ttoods, and a valley 
drained by a small perennial stream would be preferable. 

Orders have already been issued for 10-acre plantations at Yel- 
lapur and Kadra. The climate along the ghats of Honaver and 
Bhatkal appears to be much better suited to rubber trees. The 
forests above Oersoppa are more tropical than those of Yellapur 
and the flora is nearer that of the Mala wan forests. If the seedlings 
at Yellapur and Eadra do not show vigorous gro-fthh, I would 
recommend reducing the lO-acre plantations to 5 acres (or abandon 
them), and chiefly Ceara should be tried in these places. 

The officer in charge of the experiment will be more likely 
to get satisfactory results by concentrating his attention on one 
plantation, leaving the two small plantations to the Divisional 
Forest officers and their subordinates. 

Elevation . — The coast chmate is more suitable than the above 
ghat, but there are probably suitable sheltered areas below Male- 
mane and Doddamane below 1,600 feet. 

Rock and Soil . — Laterite should be avoided. Hills of granite 
gneiss or a rock rich in lime of similar composition to the Yam 
rocks (Dolomite) would give a suitable soil in the valleys below. 

Climate.— The Dersoppa and Blultkal temperature is more 
equable than in other parts of Kanara, and the range here from 70 " 
to 95“ is just what the rubber requires. The rainfall is not suitable 
anywhere in Kanara, but the humidity of atmosphere and soil is 
m-eater in the midst of large stretches of evergreen forest, such 
as one finds about Doddamane and Malemane, than 
elsewhere. ;; 

Method of cleaeing area for the Plaxtatiox. — Though I 

the narrow, wet, deserted, grassy rice-fields found occasionally 
in the midst of large forest areas are suitable if clean weeded and i 

drained, the growth of rubber will be more vigorous on an area I 

freshly cleared of heavy jungle than on an area which has long I 

been under grass and scrub ; on no account should scrubby I 

jungle be selected. In Ceylon everything is felled, and when I 

dry it is burnt clean. This generally leads to denudation and waste | 
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of much valuable leaf manure and humus. The better method 
is to cut (in November) all the small growth in the ever-green, 
that is, everytliing under a foot girth, leaving the upper 
canopy intact. Heap up this small material and burn it off 
when thoroughly dry, letting the fire spread over the whole 
area. Then line out the holes and dig them 1|- to 2 feet deep 
and2x2|-. Spread the dug-out earth in a crescent form on 
the lower side of the hole or, on level ground, thro-w it out 
over the burnt ashes to prevent them from being washed away. 
The object of putting the dug-out earth on the lower side of 
the hole is to form a miniature dam to catch the minute 
organic matter washed dovrn in the rains. This will manure 
the rubber trees. 

This dug-out soil and gravel is never put back in the hole, but 
as soon as the holes are dug, good rich black earth, such as one finds 
immediately below the dead leaves in an evergreen, is scraped up 
from the higher side of the hole and at 3 or 4 feet distance from it, 
and the hole is filled With this earth and left in this state for 5 or 
6 months before the planting takes place. This hoHng and filling 
in would be done in December or January before planting out. 
As most of the plants in Kanara will remain in the nursery from 
September to the June of the second year, that is, 21 months, 
holing for the rubber will be partly done in December 1906 and 
partly in December 1907. 

As soon as the work of cutting and burning the small trees and 
undergrowth and of fining out, holding and filling up the holes 
is complete, the large trees must be felled and the branches lopped 
off and burnt, any valuable timber should be removed immediately 
and all the soft wood may be left to rot. The branches may be 
removed for firewood or heaped up for burning, and the leaves and 
small twigs should be left on the ground to protect the ash of the 
former burning from wash. In making this final burning the branch 
wood should be burnt heap by heap, and it would be better not to 
let the fire spread over the whole area during this second burning. 

The advantages of having a preliminary burning of the under- 
growth are— ^ 
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(1) The ash is protected by the leaves which fail from the 
over-wood. Many of the big trees will suffer from the fire, and the 
ground should be well covered by leaf before the final clearing. 

(2) The felling and handling of the big timber is easy when 
not incumbered vuth the undergrowth. 

(3) Valuable timber is not damaged by fire. The felling is 
done at about 2 feet height. Usually the stumps of the trees are 
left, standing about 2 feet high. With evergreen species these 
will soon disappear. 

As a rule, in Ceylon the rubber is planted out as “stumps.” 
A stump is usually a 9-month old seedling in Ceylon, and a 
Q-month seedling grown in a suitable cUmate is from 3 to 6 feet high 
with a tap-root 1 to 3 feet long. About one-half of the main shoot is 
soft with green bark and the lower half is woody with grey bark. 
The plant is stumped just above the spot where the grey bark ends 
by cutting most of the leading shoot off with a koita. This leaves 
the plant leafless and gives the root system a chance to get a hold 
of the soil before the fresh leaves appear. Various methods of 
planting should be tried with Para. At least §ths of the area should 
be planted up rrith 21-month old stumps, fths with 9-month old 
stumps, and the remaining |th wth 3 or 4-month old seedlings in 
bamboo baskets and not stumped. June is the month for planting. 
Except the basket planting, no planting should be done on a dry 
day. 

Basket Planting. — The bamboo baskets could be made, in 
Kanara, at about Rs. 2 per 1,000. They should be about 6" 
diameter at the mouth and lo" deep, tapering to a point. * * 
The baskets are filled with rich soil and one germinated seed is 
placed in each basket, the seed being hghtly covered with fine 
earth. The baskets are placed touching one another, and all the 
interstices are well packed with earth. 

The Para, seeds should be placed almost toucliing one another 
on the germinating bed and should be three parts covered with fine 
sandy earth. The seed must be regularly watered if not rained 
upon daily. Germination should take place within a week, and 
the bed must be picked over carefully daily while the seeds are 
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gBi'iiiiiiE'fciiig- As soon es e sood gormiiiEtos, it must 1)6 plECcd in e 
bEsket. 

About 3,000 PErE. seed should be treuted in this munner. This 
muy be sufficient to pknt up Ebout 6 Ecres with 435 pknts En acre. 
Each of these young basket plants should be protected from 
animals by putting round it a small bamboo tatti made of split 
bamboo about 2 feet in diameter at base, 3 feet at top, and 2 to 3 
feet high, sinking the bamboo about 3" in the ground. 

It will be necessary to water these plants from the day they are 
put in up to June, for the first w'eek daily and afterwards every 
second or third day. Should they show signs of drying up, a light 
cover of grass may be placed over the top of the bamboo protector 
during the hot weather. As animals are very fond of young 
rubber shoots, the bamboo or palm leaf guards are necessary. 

The remaining 12,000 Para, seed will be sown at intervals of 
about 1 foot in the seed beds, each bed being raised about 1 to 
If feet above the level of the 2-feet paths between the beds. The 
seed should be barely covered with fine earth. When there is 
no rain, the beds must be regularly watered. Ceara seed must 
be filed. Both Castilloa and Ceara will be sown at intervals 
roughly of 6 to 12 inches. Both require about 3 weeks to germinate. 

Fencing of Nursery . — Wire netting with 1-inch mesh is useful 
In keeping out hares, etc. As the nursery fence is only to last 2 
years, bamboo will suffice. The fence should be 5 feet high, and 
for a height of 2 feet the bamboos should be touching one another, 
so that hares cannot get through. To prevent pigs from breaking 
through, the fence must be supported with fairly strong uprights. 

Fencing the Plantations. — Barbed-vtire fenciug is necessary, 
and it must be kept in perfect order and inspected daily by the 
forest guard in charge. The wire fencing alone is not sufficient to 
keep cattle and deer out, and the fence should be strengthened 
mth stout 8-feet doWgi bamboos put in slanting with about 2 feet 
of thin side branches left on them. Each bamboo must be inter- 
twined in the wire or fastened to it with wire ties and must be 
pushed into the ground bringing the height of the fence up to 
4j or 5 feet. The G-overnment plantations in Tenasserim and 
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in South Kanara have been partially ruined by cattle and deer as 
they were not well fenced. 

Draining. — Swampy land must be well drained with good 
deep drains intersecting at distances of 20 to 30 feet : the eartii 
and stuff dug out helps to raise the plants above the u'ater-ievel. 
On hill-sides drains at intervals of about 30 feet with a gradient of 
about 1 in 25 prevent wash in the heavy rains. 

These drains should be dug 2 feet by 1-|- deep, and the mju 
taken out should be spread over the top of the ashes before the 
thunderstorms come on. On steep rocky slopes the ground lias 
to be terraced at intervals of 30 feet with low rough stone walls a 
foot or two high. Tliis prevents wash. The cost of draining or 
terracing would be about Rs. 5 an acre. 

Time for making Clearings, etc.— 1.9^ To lu* 

planted up with 3-month old basket plants. The various methotls 
of planting have been sketched out above. For the basket plant- 
ing a small area of about 3 acres must be completely cleared and 
holed out by the end of November next. This should be planted 
up with basket plants as soon as cleared and fast growing shade 
trees should be introduced. Another 3 acres should be cleared of 
undergrowth and most of the trees, leaving only a few small slunle 
trees. If suitable trees are Hot found, the whole 5 acres must be 
completely cleared and burnt off at the end of November: suitable 
shade trees will then be introduced. 

2nd Clearing. — Another area of about 12 acres will be cleared of 
undergro%vth and burnt off in November and holed out. The trees 
will be felled and the branch-wood burnt in January or February. 
Nine-month old stumps will be put out in this area in June. Also 
shade trees should be introduced as soon as possible. 

3rd Clearing. — The remaining area of about 30 acres will be- 
cleared of undergrowth in November or December 1907, holed in 
December or January, and tree growth felled and branch-wood 
burnt off in February 1908. This area will be planted up with 
1-month old stumps in June 1908. Shadetrees should be put out 
as soon as possible after clearing. 
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N. ^.-Should the Pam. rubber in the nurseries and in clear- 
ings 1 and 2 be a failure and not show satisfactory growt , j is r 

cleariug should not be made. 

Time fob pLANTma — 6 acres to be planted up m December 
1906 with basket plants. 

12 acres to be in June 1907 with 9-month stumps. 

30 in June 1908 with 21-month old stumps. 

Time foe Fencing.— The fencing cannot well be done before 
the area is cleared and the 6 acres planted up. The 12 acres 
clearing in December 1906 should be situated at one end of^ the 

area selected for the plantation, and may be wire-fenced wrth a 

permanent fence on one side and closed with a temporary fence, 
such as the Kumriwalas make of feUed trees on the other sides. 
The permanent fencing will be completed after the 30 acres 
clearing is made in February 1908. 

Rate of G-eowth. — The rate of growth both in the nurseries 
and in the plantations will indicate the future prospects. The 
height, growth and girth increment at 3 feet from the ground should 
be carefully noted and recorded twice a year. The measurements 
of certain trees should be taken about .June 1st, just before the 
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is very important. In Ceylon, South India and the F. M. S., planta- 
tions which do not show an average annual increment of 4 
inches (girth) are not regarded as satisfactory. In the best rubber 
districts in Ceylon straight grown Para, plants, which hatl been 9 
months in the nursery and 3 years in the plantations, usiialh’ j 

exceeded 20 feet in height. From the reports on the ^Malay jdaura- 
tions the growth there seems even more rapid. 

As the latex is chiefly stored up in the lower 10 feet of the tree., 
diameter growth is more important than height growth, dioiigh the 
latter indicates the suitability of the soil. Unless the diameter 
growth of uninitired plants during the first five years after tlic 
plants hav^e been put out in the plantation e.xceeds .3 inelies per 
annum at 3 feet from the base, the climate cannot be (.sjusidm'ed 
suitable for Para. 

Method of hastening Diametee Geowi'h. — Usually the 
young Para, tree developes a straight stem of 20 feet with scarcity 
any side branches ; most of the 30-year old trees at Heneratgoda 
have long straight stems without branches t(r a height of 30 to 
50 feet, the total height being about 80 to 90 feet. Then'. ;ire 
also some trees branched low down in these gardens, and these , 

forked trees have a much greater diameter. In fact, the girth 
of the forked trees runs to nearly 100 inches, whereas the straight- 
grown tree is less than 70 inches in circumference. By thumb nail 
pruning of the terminal bud, branching can be induced. In the 
Perideniya gardens there were two 2-year old straight-grown trees 
of equal giith. One of these was thumb-nail-pruned in February. i 

I measured them on the 26th June and the pruned tree exceeded ^ 

the other in girth by -|ths of an inch. Generally the girth increment ) 

of a forked or w'ell-branched tree would be nearly one inch a year i; 

above that of the clean-grown tree. I 

As high tapping is laborious and expensive and since the latex | 

is stored chiefly in the lower parts of the tree, the advantages of ( 

rapid girth-gTo^rth are obvious. A 2 or 3-year old tree carefully | 

pruned often carries four times as many leaves as a non-branched 
tree of the same age ; hence the girth increment of the pruned tree j 

is more rapid, and it is likely to reach the minimum tapping size 
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' (say 20-inch girth) in 4 years, while the straight clean-grown tree 

! j would not reach this dimension in less than 5 years. The branching 

j I ti'ee saves much weeding and protects the surface soil. Should 

5' j the Para, in Kanara reach a height of 8 to 10 feet at the end of two 

' I years in the plantation, I would strongly advocate pruning by hand. 

!i 1 This can easily be done by bending over the tree and nipping off 

' : the terminal bud, taking off about a quarter of an inch with the 

;i r thumb nail. The wound is protected almost instantaneously by a 

flow of latex, and there is little chance of the nectria fungus or any 
other disease getting in. 

'is' . . 

If Protection FROM Fire.— Para, rubber is extremely sensitive 

;i to fire, and no grass or inflammable matter should be left in 

] the plantation during the dry season. Nothing should be burnt 

even in the near neighbourhood. I have seen a plantation badly 
y ; damaged by the hot air from the burning of a neighbouring 

:| clearing. 

Notes ON Cultivation OF Camphor.— Camphor is not cul- 
') tivated extensively in Ceylon, and not much information about the 


oecology of the plant was available. I visited the Government 
Camphor Plantation at Hakgola, 6 miles out of Newara-Eliya, 
elevation 5,600 feet. The tree seems to adapt itself to various 



climatic conditions as it thrives almost from sea-level to 6,000 feet. 
From my observations I see no reason why the camphor tree 
should not thrive in Kanara and, as an experiment, it should be 
planted in each rubber plantation between the rubber trees. 

A few seeds were sown about 2-years ago in Kanara, and the 
Conservator of Forests, S. C., in his No. 887, printed under Govern- 
ment Eesolution No. 4877 of 18th May 1906, states that the plants 
have done well. I saw the small seedling plants about 2 years 
ago, and only have a vague recollection of the shape of the leaf. 
However, I think it worth while to record that I doubt if we hav( 
got hold of the right species, viz., Cinmmomum camphora. Th( 
Japanese have always tried to prevent the export of the seed. The 
leaf of the Ceylon species, which is undoubtedly the plant we 
require — for the percentage of camphor obtained from it is exception- 
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ally high — ^is broader than the leaves of the Kanara plant. The 
leaves, fresh or dry, should give a strong smell of camphor when 
crumpled up in the hand. The Divisional Forest Oflicer, X. D., 

Kanara, informs me that the leaves of his plants give no smell of 
camphor. To clear up the question I have sent species of the true 
camphor to the Conservator of Forests, S. C. 

The Cinnamomum cmnphorn is a huge evergreen tree in Formosa 
and Japan, and I tliink it should thrive best if grown somewhere in 
the vicinity of Malemane, between the Malemane and Mensi 
forest posts. Owing to its use in the manufacture of explosives, 
the consumption of camphor has increased, and its price has risen 
considerably during the last 10 years. In 1895 the price was £8 
to £9 per cwt. There was a rise to £20 diuing the ChinmJapanese 
War, and at present the price is about £20 a cwt. Tlie world’s 
consumption is estimated at 6 to 7 million pounds, and it is believed 
that Japan and Formosa can supply all this. According to the 
estimated outturn per acre in Ceylon, the planting up of 15 to 20 ■ 

thousand acres would supply the whole 7 million pounds. 

In Xew York a company for the production of camphor by 
synthesis has been formed. Its capital is a million dollars and it 
has plant for an annual outturn of two million pounds. The crude , 

material employed in the manufacture is tirrpentine oil, yielding 
98 lbs. of camphor per barrel (36 gallons). It is important to note 
that the cost of production in America by synthesis is consider- 
ably higher than the cost of producing camphor from the tree in Cey- 
lon. At the same time it must be remembered that the demand ■- 

is limited, and the cultivation of the plant in Kanara should be J 

hmited to inexpensive experiments which might put us in a position ;■ 

to plant extensively in case of a sudden increased demand. 

It is very difficult to obtain seeds in any quantity, and when 
obtained, the germination is irregular. Seeds at half a crown per lb. 
are advertised by the Yokohama Seeds Nursery, Nos. 21 to 35, Naka- 
mura, A'okohama. The seed is about the size of a round (sic.) and 
black, weiglring about 7,000 to the pound. November is the month 
to obtain seed fresh, and as it does not last long, it should be sent 
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by parcel-post and sown immediately on arrival, feoak the seed 
in water for 24 hours or more, sow in a rich sandy loam, covering 
the seed with about fths of an inch of fine earth. To preserve an 
even degree of moisture the beds should be well shaded. The seeds 
are best sown in boxes ( 18" x 4") handy for moving about. The 
soil should be kept damp, but not too wet. 

The small seedhngs should be very carefully transferred to 
baskets, and should be shaded and watered until the plants begin 
to grow, when they should be gradually exposed to the sun. When 
9" to 15" high, the plants may be put out on a dull showery day 
in June. In dry weather mulch the soil thickly with Soppu. 
The camphor is obtained by distilhng the fresh young shoots which 
are clipped off with shears, taking 6" to 8" off. Ordinarily the 
plants should not be allowed to grow into high trees, but should 
be kept down as bushes about 4 feet high. It would be advisable 
to allow a few trees to grow’ up wdth a view’ to obtaining 
seed, — (W. E. Copleston.) 

in 

Diseases of Grape Vines in the Deccan. — Grapes 
are growm for the fresh fruit in the Ahmednagar, Nasik, 
Satara and Poona Districts of the Bombay Presidency and in parts 
of the Nizam’s Dominions. In a recent Bulletin of the Agri- 
Horticultural Society of Western India, a brief account is given by 
Mr. P. S. Kanetkar, Superintendent of the Empress and Bund 
Gardens, Poona, of the methods of cultivation, varieties, and some 
of the troubles met with by the growers in the Deccan. As in other 
countries, fungus diseases are amongst the chief of the latter. 
Four are mentioned, under the vernacular names of Kharda rog 
(red or brow’n rust), Buri (mildew), Khajalya rog (black rust), and 
Karpa rog (drying up disease). The second and fourth of these are 
weU-know’n diseases of the vine which have caused great losses in 
Europe. Bhuri, or mildew, is the disease w’hich, appearing first in 
England in 1845, ravaged the vineyards of France in the middle of 
the last century. It is caused by Oidium tucJceri, one of the most 
destructive of the mildew family. Fortunately it can be controlled 
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by the use of sulphur, applied as the flou-ers of sulphur, dusted on 
the. leaves by uieaiis of a bellows, ui- even, as Jlr. ivarietk.jr 
suggests, shaken througli a muslin bag. Persistently applied, this 
has given good results at Poona. It is a routine practice in many 
parts of France, where it is looked on as much a part of the 
ordinary vineyard cultivation as weeding or pruning, and owing to 
this treatment over a large area, the disease has ceased to be very 
serious in Europe. Karpu mj is equally well known in Euro|)e 
under the name of “anthracnose,” being caused by rhe fungus 
Sphaceloma am'pdinuiti. I'he young branches are attaciced by 
brown patches, which (*at into the bark ; as a result tlu\v thy up and 
blacken, as if burnt. 'I'he fruit is also frequently att.-ickfd aiul 
spoiled, and in bad cases the vines eventually die. In the treatment 
of this disease, sulphur may also be employed with good resuit.s 
at the beginning of an attack. The best remedy is, however, 
swabbing all the diseased branches with a rag brusli di])])ed into a 
solution of iron sulphate and sulphuric acid, of a strengtli of fifty 
parts of iron sulphate, <me part of sidphuric acid and one hundred 
parts of water. — (E. J. Butler.) 

* 

Speayisg Potatoes. — Experiments carried out in Shillong 
this year, by the Eastern Bengal and .4ssam Department of 
Agriculture, pelded good results. Tlie e-xperiments were in dupli- 
cate, each including four plots which were treated alike, except 
in regard to the spraying. Dne of the four plots was sprayed three 
times during the growing season with plain Bordeaux mixture, 
the second with Bordeaux mixture t<.> which, a small (juantity (jf 
rosin and soda solution was added to make it adhesive, the third 
with Bordeaux mixture to wMch yur was added with the same view , 
and the fourth was left unsprayed. It has been found that tlje 
excessive rain during the growing season in the Khasi Hills makes 
it difiiciilt to get the mixture to adhere to the foliage, without the 
addition of some, adhesive substance. The quantity of Bordeaux 
mixture used in the first three plots was 300 gallons per acie, 

60 gallons at the first application, and 120 at each of the others. 
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The yield per acre and cost of the treatment of the different plots 
were as below : — 



First 

series. 

Second 

series. 

Average 
of two 
series. 

Excess 
of yield 
due to 
spraying. 

Value of ex- 
cess yield at 
Rs. 1-4-0 
per maund. 

Cost of 
spraying. 

Profit 
due to 
spraying. 

1 

2 

3 i 

i 

4 

5 

6 

7 

8 


Mds. 

Mds. 

Mds. 

i '■■■ 

Mds. 

Rs. A. P. 

Rs. A. P. 

Rs. A, P. 

Plain B 0 r d e aux , 

144 

m 

138^ 

50 

62 8 0 

12 9 6 

49 14 6 

mixture. i 







1 

Bordeaux mixture 
with rosin and 

147 

158 

im 

64 

1 80 0 0 

1 ' 

19 10 0 

60 6 0 

1 

soda. 








Bordeaux mixture 

125 

158 

1414 

53 

66 4 0 

15 3 9 

51 0 3 

with gm\ 








Unsprayed 

1 106 

71 

1 884 


1 




The sprayed plots show' a substantial profit. — (E. J. Butler. ) 

* 

* * 


Protective Wind Belts. — The Director of Agriculture 
and Government Botanist, Federated Malay States, has carried 
out experiments w'hich indicate the value of protective wund 
belts in checking the spread of disease, in the case of crops which 
cover a large area continuously. Some experiments with jute 
hessian screens, made previously on Ceylon tea estates, showed 
clearly the value of a mechanical protection from the attacks of 
wind-borne spores. The screens were erected at right angles to 
the prevailing winds, and the appearance of leaf fungi, to leeward 
and to windw'ard respectively, carefully observed. The bushes to 
leeward were much less affected than those to windw^ard. In the 
Malay Peninsula these experiments are being put to practical test 
in the rubber-planting districts, so that these may be as far as 
possible divided off by belts of jungle, in such a manner that the 
outbreak of disease in one locality may be confined within limits, 
and plantations in other parts may either be preserved from the 
evil, or at any rate protected for a time. In temperate climates 
the spread of fungus pests is checked by the advent of winter, 
but in tropical coimtries the climatic conditions are often such as 
to afford almost perfect conditions for the spread of disease all the 
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year round. That many crops are not entirely destroyed by parn- 
sitic disease is due to the fact that most crops are grown in patches 
with often considerable gaps between one field and the next, and 
the intervention of other crops which are not liable to the same 
disease. Anything which may tend to produce the same conditions 
with crops, such as tea, coffee, rubber, cinchona and the like, 
should exercise a certain amount of check on the spread of wind- 
borne diseases.— (E. J. Butler.) 

* 

* * 

Mulberry Disease in Kashmir. — The State mulberry 
plantations near Srinagar were this year seriously attacked by 
a disease, which has not previously been recorded in India. It 
is said to have occurred before in former years, but has never been 
described, nor the cause of it determined. This year it wa.s worse 
than hither^', possibly owing to the unusally severe winter of 1905-0 
in Kashmir. The disease is found in old trees without causing 
appreciable damage ; but it does great harm to the young 
plants in the nurseries, attacking the seedlings in their second or 
subsequent years. It does not kill them outright, but they have 
to be cut back below the diseased parts, thus losing several years’ 
grottdh even if they are not attacked again. The diseuse is caused 
by a parasitic fungus {Coryneum tnmi), which invades the wood or 
the branches and comes to the surface to form spores. The latter 
are produced in little black, broken patches \dsihle on the bark. 
The result is the withering of the young branches, which drop their 
leaves. The parasite has previously only been found in Japan, where 
it was first described in 1904, and it is an interesting problem 
how it has come to occur in these two countries without having been 
observed elsewhere. We know nothing of the parasitic fungi of the 
countries intervening between India and Japan, such as China, 
Burma and the neighbouring countries, and it is possible that 
the fungus is found continuously on the various species of mulberry 
which occur in these regions, either cultivated or wild. In 
this case it may have spread either from India to Japan, or from 
Japan to India. A more likely explanation, however, is that it 
has been introduced into India from Japan, during some of the 
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attempts -which have been made to apply Japanese methods in 
the silk industry of India. Ho-ft' serious the disease is hkely to prove 
it is not yet possible to predict, nor whether it can be easily con- 
trolled. It seems clear that much may be done to lessen its attacks 
by pruning off all diseased parts and burning them. It is to be 
hoped that the Kashmir Durbar will be able to secure a thorough 
investigation of this new pest, and adopt measures to stamp it out 
and prevent its spread into India proper.— (E. J. Butler.) 


The Mixture of Wheat Varieties in India.— In a 
previous note (Vol. 1, p. 401), the possibility that wheat seed, 
left on the ground at reaping time, escaped germination during the 
summer and formed part of the next crop, was discussed. It was 
mentioned that this might take place in districts like the 
irrigated wheat tracts of the Punjab, where the summer tempera- 
ture is so high and the lainfall during the monsoon so small. 
During November last, some observations were made on this point 
at the Lyallpur experiment station and in the neighbourhood. 
In both barley and oat fields, as well as those under wheat last year, 
seedlings of these cereals were found often in abundance at sowing 
time. Many of these would no doubt be destroyed in the final 
operations of ploughing and sowing, but a few might easily sur-vive 
and thus lead to admixture of types in case a different variety of 
wheat was sown on the land for the succeeding crop. 

The ants, which are so busy at harvest -time, burying stray 
wheat grains, are also active at sowing time. They remove from 
the surface any seeds left by the hanger and carry them some dis- 
tance. It is quite possible, therefore, for some slight admixture 
to take place by this means between two different varieties sown 
in adjoining plots, even though each of the varieties was sown 
absolutely pure. 

These difidculties, of course, mostly concern those engaged in 
testing different varieties of crops of this nature. They are 
interesting in view of the fact that statements are sometimes made 
as to the change of type of one wheat into something quite different. 
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Before .such statements can be accepted, it is ob^nous that the possi- 
bility of errors such as these creeping into the work must be ex- 
cluded. — ^(A. Howard.) 

VoLUXTEER Wheat and Bust. — In some countries tlie 
outbreak of rust in wheat is ascribed to the carrying over of 
the parasite, in its living infective state, on “volunteer " wheat, 
i.e., self-sown Avheat which grows in the interval between two ei-o|.)s. 
In the United States, for instance, such wheat may be found all 
the year round, and fresh rust spores have been gathered and ger- 
minated almost every montli of the year. In the plains of India 
self-sown wheat is very rare in the hot weather, and after the crop 
is cut, no plants can usually be found until the next cro)) is sow n. 
Some experiments have been made at the Cawnpore Agricultural 
Station by Mr. J. M. Hayman, to endeavoim to raise wheat plants 
in the hot weather and rains, with a view to ascertain whether rust 
can be carried over on them to the new season ’s erttp. Tlie results 
confirm the opinion that rust is not propagated in this way in Nortli- 
ern India. Plants, sown early in the hot weather, feebly headed 
out towards the end of July, but produced no seed. They showed 
that two generations at least would be required to carry wlieat 
over the gap between two seasons. No trace of rust was found, 
though the w’heat grown was an extreme^ susceptible one. Hence, 
even if feeble plants straggle through the hot weather, it is unlikely 
that they can become infected with rust. It has previously been 
proved in India that the rust spores cannot survive exposure to 
such heat as is experienced in the hot woathcr months. To ex- 
plain the annual appearance of rust in India through the medium 
of volunteer wheat, it is necessary to assume a combination of 
favourable conditions greater than the imagination can easily 
accept. The seed would have to be cast in a shady locality ; it woukl 
have to escape squirrels and other pests, which at Cawnpore ate 
all that was not specially enclosed ; it would have to mature its 
grain, re-sow it and produce a second generation in the rains ; and 
all this time it would have to be exposed, at Irequent intervals, 
to infection from spores which themselves are very susceptible 


. 



100 


AGRICtriiTURAL JOURNAL OP INDIA. 


[II, I 

to heat, and would have to be protected from it by lying under 
leaves or soil until some cause brings them in contact with the 
wheat. Even after contact, infection would not occur in the 
absence of moisture, and moisture on the leaves of plants is rare 
in the hot weather. The problem of the transmission of rust from 
season to season is still far from being solved. — (E. J. Butler.) 



LITERATURE. 


Repoet on the woeking op the Impeeial Department op 

Agricultuee for the West Indies. —-{Government Coloninl 

Report. Price, Is. 4(1.). 

An interesting report has been issued on the working of the 
West Indian Agricultural Department for the years 1898-1906. 
The department was instituted, on the recommendation of the 
West Indian Royal Commission, to suggest measures for the res- 
toration and maintenance of the prosperity of these colonies ; it 
was created for ten years only in the hehef that a Scientific Agri- 
cultural Department could do much to bring prosperity to these 
Islands, which were then in an impoverished condition. At 
the head of it was placed the present Commissioner, Sir Daniel 
Morris, Z.C.M.G., who acted as Secretary to the Commission, and 
who has organized and administered the department throughout. 
Remembering the problem before Sir Daniel Morris, and the local 
condition^, has the scientific development of agriculture been able 
to increase the material prosperity of these Islands, and has the 
money voted by the Imperial Government been expended in the 
form most remunerative to the inhabitants of the Islands ? Prac- 
tically, this is a question now asked by the Home Government, 
the answer to which is, given in this report. The opinions express- 
ed by all the Agricultural Societies of the Islands is that the depart- 
ment has brought them very material assistance far out of propor- 
tion to the small sums expended, and they have asked their respec- 
tive Governments to contribute to the upkeep of the department, 
believing it to be a sound thing. Thus, in the opinion of the per- 
sons concerned, the planters, a Scientific Department of Agriculture 
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has not only “paid ” but paid handsomely, and the department 
emerges triumphant from the test. 

Turning now to the report itself, we find that the expenditure 
has averaged £17,400 (Rs. 2,61,000) annually, of which £5,000 
(Es. 75,000) are expended on salaries and head office expenses, the 
balance on grants-in-aid. There have been practically three main 
problem.s— (1) the improvement of the sugarcane industry ; (2) 
the introduction or improvem.ent of subsidiary industries ; (3) the 
spread of agricultural education among all classes, including 
labourers and small cultivators, so that improved methods could 
be introduced and understood. 

Perhaps the most striking success of the department has 
been the replacement of the old diseased Bourbon cane with new 
varieties, and especially with seedlings produced in the Islands. 
In Barbados alone, over 20,000 new seedling canes have been reared, 
brought to cultivation experimentally, tested in the field and 
laboratory, and rigidly rejected if not up to standard. Less than 
one per cent, have passed the tests, but those issued for cultivation 
are now grown in large areas in the West Indies and also in the 
United States. This is a success of the first order, one which owes 
much to the local officers, Messrs. Bovell and d ’Albuquerque, 
but which could not have been carried to completion without the 
Imperial Department. This has been repeated in Antigua and 
British Guiana, and the improved position of the sugar industry 
owes much to these new canes. Further, a very large series of 
manurial experiments have been conducted. It is perhaps difficult 
to understand how closely West Indian planters study manuring 
problems, until we realize that the grow’ing of a successful crop there, 
yielding two to three tons of clean dry sugar per acre, is largely 
a matter of manuring. The Department has been of great assist- 
ance especially in Antigua, where Dr. Watts has conducted ex- 
haustive experiments ; and the extremely thorough experiments 
in Barbados may be expected to yield results when they are worked 
out to a finish and the conclusions arrived at. Success has been 
attained also in the matter of the establishment of the Antigua 
Central Factory ; the industry in some Islands is probably dependent 
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upon the establishment of Central Factories and the working of 
the Antigua Factory will be followed with close attention. 

The department has also paid attention to the subsidiary 
industries, dependent on the hme, cacao, coffee, banana and other 
products, and has specially benefited them by the maintenance 
of the Botanic Gardens, from w'hich are issued economic plants. 
For many of these industries, the chief requisite is the production 
of large numbers of plants of the best varieties, and it is mainly to 
this economic problem that the energies of the Botanic Gardens 
are directed. The Dominica garden, for instance, issues yearly 
enormous quantities of the best varieties of plants, and has scored a 
success in the spineless lime, a plant of the greatest value to growers 
of hme-juice. Similarly for cacao, the best varieties were tested 
and issued, and manurial experiments have been carried out on 
estates in the Islands. Disease is a prominent feature of tlus cro}). 
and the planters are now' in a position to control these diseases 
under the advice of the officers of the department. Fruit i.s an 
important industry, and to the department is wholly due the credit 
of initiating the profitable trade in the improved Chinese banana 
grown in Barbados and sent to England ; these bananas are now 
the most in demand m the English market. This line of attack is 
being proved for all tropical fruits grown there, and it looks as if 
the West Indies would soon supply the English markets with every 
kind of tropical fruit. The establishment of this industry means not 
only the growing of the fruit but its disposal in the markets in 
England, often the most difficult part of the work. In 1900 , the 
department commenced experimenting with cotton, in the belief 
that good cotton could be grow'n and would pay. In 1902 , 
500 acres were under experimental cultivation ; in 1905 , 3,755 
bales of cotton of the value of £ 45,585 (Rs. 6 , 83 , 775 ) were exported 
from these Islands, and the cotton produced is of such good quality 
that it fetches tw-o to three annas per lb. more than the best Ameri- 
can Sea Island cotton (average price, 14 | annas per lb.). This is an 
asset of no mean value, due wholly to the initiative of the depart, - 
ment and providing planters and cultivators with a very remunera- 
tive subsidiary crop to sugarcane. Other crops have been 
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experimented with, including rice, limes, tobacco, rubber and sisal 
hemp, in all of which progress is being made. 

The department commenced at once to initiate agricultural 
education in colleges, to start agricultural schools and to send 
agricultural instructors throughout the Islands, It is impossible to 
estimate the value of these efforts in so short a time, and the present 
generation -will scarcely show much response. The agricultural 
schools have given a practical training to youths designed to 
be overseers on estates, and many planters have benefited from 
the lecture courses. The teaching at Harrison College has been 
of so high a quality that students have been briUiantly successful 
at the English Universites. The publications of the departments 
have had an extraordinary educative value among planters, the 
“ Agricultural News” being perhaps one of the most successful 
publications of any Agricultural Department. 

Finally, there are the many benefits that such a department 
confers in intangible ways : the checking of plant diseases, the study of 
insect pests, the treatment of cattle diseases, the introduction of 
good cattle and fowls, the initiation of legislative efforts to prevent 
the introduction of pests and diseases. All these are of vital im- 
portance, and if their importance cannot be gauged in pounds ster- 
ling, they are not of the less value. The department has been a 
training ground for scientists, some of w^hom are now' in Agricul- 
tural Depart-ments elsewhere, and it is not too much to say that they 
endorse the hope that their present departments wdll emerge 
as triumphantly from such a test. We have not space to deal with 
anything but the actual report, though the scientific papers attached 
are of great value. The report itself, though brief, is of peculiar 
interest, and we wish the department a long life, and as great a 
measure of success in the future as it has attained in the past. 
Its success may be said to be due to the directive and administra- 
tive ability of the Imperial Commissioner, Sir Daniel Morris, 
K,c,M,G,, who has controlled it since its initiation, and w'ho has 
spent the greater part of his life in the West Indies. This report 
is well worth careful study as a record of a successful Agricultural 
Department. — (H. M. Lefroy.) 
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Soils.— TAeir formation, froperties, composition and relation to 
climate and plant growth in the Humid and Arid regions. By E. 
W. Hilgard, pii.D., ll.d. Published by Macmillan & Company. 
(Pp. 589 and 89 Illustrations). Price 4 dollaK (Es. 12-5-0). 
This, the latest work on the subject of soils, nill be very readi- 
ly welcomed by agriculturists generally. The author is well known 
for his researches in this sphere during the past half century, and 
the book is a valuable addition to the literature on the subject. Not 
only is the ground which is commonly dealt with under the generic 
term “soils” included, but in some respects the usual boundaries are 
passed. Thus, we have in addition to chapters on the formation of soils, 
their physical and their chemical properties, much interesting detail 
regarding the character of plant groudh, especially of root develop- 
ment. The dominating characteristics of soil in the humid and the 
arid regions of the United States are dealt with exhaustively, and so is 
the nature of alkah land ( “ Usar” asit is called in India), both being 
subjects to which the author has devoted many years of study. A 
discussion of the relative value of different systems of irrigation adds 
a further feature to this work, which will make it of interest to Indian 
readers. The various subjects are profusely illustrated throughout. 
The examples are, naturally, in the main American, but one chapter 
is devoted to the illustration of the composition of foreign soils. 

In dealing with the subject of soil moisture, no mention is made 

of Mr. Lyman J. Briggs’s work, which is probably the most 
valuable that has been done on this subject, and the movement of 
the sap of plants is referred to capillarity instead of the osmotic 
pressure. The information of the bacteriology of soil is also hmited. 
We may, however, confidently recommend the work to Indian 

students of agriculture. — (J. W. Leather.) 

* 

Proceedings oe the Twenty-second Annual Convention op the 
Association op Oppioial Agricultural Chemists- — (United 
States Department of Agriculture, Bureau of Chemistry, 
Bulletin No. 99.) 

This Bulletin, which appears annually, becomes of more and more 
interest to the chemist. As is well understood, the chief aim of the 
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Association is the introduction of new methods of chemical examina- 
tion of agricultural materials, or the improvements of methods 
which are already in use. The scope of this work has been much 
extended of late years, and now includes tea and coffee, alcoholic 
beverages, insecticides, tannins, vegetable proteids and opium, in 
addition to the more general subjects of fertilizer control, food 
standards and the like. — ( J. W. Leather .) 



Calcium Sulphate in Aqueous Solutions. — A contribution 
to the study of Alkali deposits. By F. K. Cameron and 
J. M. Bell, United States Department of Agriculture, Bureau 
of Soils, Bulletin No. 33. 

The formation of certain salts, and also the proportions in 
v^hich they are dissolved by water from mixtures of other salts, 
depend on several factors, such as the nature of these other salts, 
the temperature and pressure. The most notable work which has 
been done in this direction is that of Van t’Hoff and his colleagues, 
who have studied the conditions under which the salts of Stassfurt 
Beds have been formed. Messrs. Cameron and Bell, recognizing 
that the nature of salts present in “alkali ” lands, and the manner 
of their possible removal by drainage, must depend on similar con- 
ditions, have brought together in this Bulletin the experimental 
results w'hich have been obtained by various chemists on the solu- 
bility of calcium sulphate in the presence of other salts and the na- 
ture of the double salts which it forms, this chapter providing a 
step in the direction of a more accurate knowledge of “alkali” 
lands. The Bulletin will be found of considerable interest to the 
chemist, but does not pretend to deal with the ' practical’ side of 
the subject. — ( J. W. Leather.) 


The Blister Blight of Tea. By H. H. Mann, d.sc., Scientific 
Officer to the Indian Tea Association. Indian Tea Association 
Bulletin No. 3, 1906. 

The most recent of the valuable series of Bulletins issued by 
: the Scientific Department of the Indian Tea Association deals w ith 
■ a bhght, which the author describes as being, in its immediate 


LITERATURE. 


107 



I 


I effects, perhaps the most alarming to a planter of any ' that ! 

attacks the tea bush. It is caused by the fungus ExoJmmlium [ 

. vexctns, which attacks the leaf, producing a blister on the under 

surface, accompanied by pitting of the upper surface. Later on, tlie 
I blister turns white and floury, from the production of spores. 

I The blight appears suddenly in April or May, attacking large 

I areas of tea, and quickly destroying the young shoots, ruining the 

early flushes and reducing the yield in the months of the y^ear 
when the best tea is made. Heavily pruned tea and the least 
vigorous bushes suffer most. A curious feature of the disease is 
that it is confined to the north-eastern corner of Assam, this ' 

being in all probability due to the regular spring rainfall experi- 
enced there, which, while not always enough to produce an 
epidemic, is always enough to secure the continued life of the : ' 

f^jingus. Spraying with Bordeaux mixture is recommended in the i ' 

' case of nurseries and cut back tea, but has not been effective in i; 

the general crop. Leaving any tea unpruned in the districts i i 

; where the blight occurs is a dangerous practice, for the fungus is : i 

able to live on in the unpruned Hocks, which become so many ^ 

centres of infection the following year. In pruning, all diseased Ij 

; leaves should be removed and burned or buried with the prunings. 

» With the exercise of regular care in prevention by these means, 

I and with the knowledge of the circumstances affecting the disease 

I and of the life history of the fungus, given in this Bulletin, we 

I may hope that the disease ■will he no longer the menace that it 

i ^ has been in the past, though it must always remain a source of 

[ anxiety to the tea planters of Upper Assam.— (E. J. Butler.) 

M" 
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INSECT PESTS OF JUTE. 

Bv H. M. LBFEOY, m.a., f.e.s,, 

Imperial Eniowiologist, A(jrknltitral Resem-ak Inditule, Pnm. 

During the past year, attention has been paid to the pe.sts 
of jute not on l_y in the areas in which it is already cultivated, 
but in localities where jute is being expei’inientally grown on a 
small or large scale. Our knowledge of these pests, though not 
extensive, has been considerably enlarg-ed and, while there was 
reason to believe that this crop, grown on a large scale, suifered 
little from pests, there is now abundant proof that this does not 
hold good for small areas of jute or for jute grown in new localities. 

When a plant is introduced to a new locality, pests are 
quick to find it and breed in it ; they may be very destructi\'e 
in a small experiinenta! crop, bofli because of the smallnes.s of the 
area planted and because the plant may not at first be vigorous. 
The result is an abundance of destructive insects whieli do so 
much harm that the first trials of the crop fail : these trials are 
no criterion unless the destructive work of pe,sts be also taken 
into account, and it will be safe to anticipate with jute as with 
other crops that pests have to be checked by artificial means, 
which will not nece.ssarily be requii'ed in more extended cultiva- 
tion. Compared with other Indian crops, jute is fairly immune 
from pe.sts when it is grown on a large scale, and the few men- 
tioned below are probably of little real importance ; but they 
must be cheeked on all experimental plots, and the descriptions 
will assist towards their I’ecognition. 

A feature of the jute crop is thaf it affords shelter to very 
numerous insects, being a luxuriant growing c»op, offering shade to 
many insects at a time when vegetation may be scanty. It 
follows that an examination of a jute crop in Mat’ and June may 
I’eveal the presence of very many kinds of insects which are 
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harmless to the crop itself and are simply sheltering there ; there 
are also a number of plant-bugs, for instance, which feed there, 
some on other bugs, some on the sap of the plant, but do no real 
injury, even the plant-sucking ones not hurting the plant since 
they move about freely and simply extract a little sap from each 
shoot. If a list of the insects found on the jute plant were 
compiled, it would probably be a very long one, but not one in 
a hundred of these insects w'ould be harmful to it. It remains, 


therefore, to make certain what species really are injurious and to 
be able to recognize them and their destructive work. 


Indigo Caterpillar. Caradrina exigua. Guen. 

When jute is quite young, it suffers from caterpillar in just 
the same way as indigo; this has been fully described in a 
previous article of this Journal {Vol. I, page 338) on the 
“ Caterpillar Pest of Indigo, ” This caterpillar also occurs on 
quite young jute, and in the season of 1906 was destructive in 
more than one locality. It is likely to occur every few years in 
any jute-growing place in India, and may be looked for from the 
time the jute germinates till it is quite six inches high. If it is 
seen in numbers, and especially on small experimental plots, the egg ' 
masses should be collected and the caterpillars gathered in bags 
by the methods described in the article mentioned above. When 
jute is grown in large areas, this pest is not likely to cause much 
damage, but it will be a serious handicap to any experimental plots 
grown on a small scale to test the value of jute in new localities. 

The Jute Semi-looper. 

The most characteristic pest of jute is a green caterpillar 
[Cosmophila sahulifera Guen.) that feeds on the apical buds and 
upper shoot of the growing plant during June, July and August. 
This is known as a “semi-looper,” that is, a caterpillar which has 
not all the five pairs of suekerfeet properly developed, so that, when 
it walks, it humps its back into an arch after the fashion of an 
ordinary looper caterpillar ; it is, however, not a looper, but a near 
relative of the many destructive leaf-eating caterpillars wdiich 
attack so many crops in India. 
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jtvs tins post IS lit some ini]) 
mai’ize its life-liistovy. The moths 
have spent the winter in liiberiiatio 
weather, whieli depends upon the locality and cliinatc 
this appears to lie with a moist east wind in .ipril 
in Los\ er Beiifj'al and tlie Assam Valley it 
jute is growing', the female hiys her eg'g's 
eggs being laid chiefly 
Each egg is of the usual form, 
inch across, and reseinblin; 
the leaf. There may 

and a single moth in the inseetiU'v laid 155 e<o.'s 
twelve (lays. These eggs liatch after two days, 
caterpillar emerging, whieli feed.s on the 
the buds. This little caterpillar 
suckerfeet, but at the first moult a 
sequently the fifth, hut this la.st 
It thus looks like an ordinary caterpillar, 

The caterpillar is green, the head s 
segment bears .short h; 

! Plate X, Piff 


y brieHy sum- 
ry.salides that 
it moist warm 
. Tn Bduu- 
or May, but 
i.s probably earlier. If 
on the plants, singh.- 
on the untier-surtaee of the young leaves, 
nounded, about one-thirtieth of an 
g veiy closely a tiny drop of water on 
be several eggs on a leaf (Plate X, Pig. 1), 

in tlie course of‘ 
a small green 
very young leaves and 
has at first only three pairs of 
fourth pair appears and sub- 
never becomes fully developed. 

but walks like a looper. 
lightly yellow, and each 
airs on small white-ringed black papillm 
,Q. 2). This is quite sufficient as a means of identifica- 
tion, and a caterpillar on jute with this appearance is practically 
certain to be this pest. 

Owing to its colour it is difficult to see, and the bitten leaves 
reveal it most readily. Holes are eaten in the leaf as well as 
portions of the margin, and the leaves at the top of each .shoot 
get a characteristic appearance (Plate X, Pig. 3). The top bud is 
also eaten, and it is found that caterpillars refuse to feed on any 
but the youngest and mo.st tender parts of the plant. The 
caterpillar lives about sixteen days, moulting five titm^s before it is 
full grown, when it has a length of about 1|- inches; the fin;d 
moult occurs when it Inis gone into the soil and it then becomes 
a chrysalis (Plate X, Pig. 5). In this resting state it remains for 
a little over a week, the moth then emerging. The moths are 
not seen by day as they hide away, emerging only at dusk and 
flying after sunset. The moth is not easy to recognize, and has no 
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distinctive mark.s whereby any but an entomologist can readily 
identifjMt (Plate X, Fig. 6). 

The whole life, from the time the egg i.s laid till tlie moth 
hatches, i.s about 24 days, the moths then mating and laying eggs. 
A month i.s ample time for the whole cycle from egg to egg and, 
if caterpillars are found de.stroying the crop, they will recur 
again a mouth later as a rule. 


There are no regular broods since all the moths do not 


emerge or lay eggs together, but all stages are found at the same 
time. This may not always happen, and if a large number of 
moths lay eggs at the same time, there will naturally be a large 
brood of caterpillars. 4 


The caterpillars are found on the plant from May onwards to 
July or later; in small plots there will be enough to seriously 
defoliate the plants, but in larger areas the pest is destructive, 
simply because it destroys the top bud and so cheeks further up- 
ward growth, the lateral .shoots coming up to take the place of 
the main shoot. Actually the amount of plant eaten is very 
small, all the progeny of a single moth having been found to re- 
quire only one pound of green food for thefo whole lives ; but 
when this ]3ound of green tissue consists of the apical buds of 
many plants, there is a considerable diminution in the value of 


the crop. 

C(mn<')phva mhulifera is a widely distributed insect, which 
breeds upon wild plants in its normal state ; its distribution, sum- 
marized by Hampson, is Africa, Aden, India, Ceylon, Burma. 
It is extremely common in Behar where it attacks jute freely ; 
it is eoinmon in Bengal and Assam, has been found on the jute 
plot at Samalkota (Godavari) Farm, and was reported as extremely 
destructive to the jute plot at the Dharwar Farm in 1906. It 
is common in the Punjab and known in the United Provinces. 
There is eveiy reason to believe that it will be found on every 
jute plot in the plains. 

Unfortunatelj?’, the life-history offers no easy method of attack. 
It is useless to think of destroying the eggs, which are laid singly 
on the under-surface of the leaves and are very difficult to see 
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The larvae do not gather in masses or moA'e about in swarms, and 
can be attacked only by the tedious hand-picking method, or by 
spraying the plant with lead arseniate. The pupae ai’e in the soil 
and are extremely difficult to find. The moths fly by night and 
are not easil}’’ collected in any number. For experimental plots, 
we can only advise the sprayer and the free use of lead arseniate 
in water, at one in sixty. If this is not possible, liand-picking of 
caterpillars must be resorted to, but on farms at least, if reliable 
results of trials of jute are to be obtained, one or other method 
should be adopted. We have frequently urged the importance 
of using spraying and other methods on farms, and this is a case 
in point. 

There remains one matter in which the importance of good 
agricultural practice will be manifested. The caterpillar hiber- 
nates as a pupa in the soil in any convenient spot near the plant 
on which it lived ; when the crop is cut, the caterpillars are in 
hiding at the edges of the field ; if the crop is simpler cut and the 
stumps allowed to remain in the soil, hibernation is easy ; but if 
the field is ploughed, the margins kept clean, and no untidy or 
uncultivated borders allowed to remain, the caterpillar or youno- 
pupa is turned out by the cultivation and is, in most eases, des- 
troyed. This pest, like so many others, is largely checked by clean 
cultivation, and it is only helping it to neglect the land on which 
jute is grown, either by delaying the removal of the stumps 
and the ploughing of the field, or by permitting the insect to 
hibernate in grass borders, weedy headlands or any uncultivated 
strips. 


Minor Pests. 

The jute seini-looper discussed above is the principal pest of 
this crop, but a small number of other insects are known to attack 
it, which may be briefly discussed. 

A small green serai-looping caterpillar has been found on the 
Nagpur Farm, which may prove to be a pest of some importance. 
This is the larva of a small moth (2umcAe crocata Guen.), 
common in India, but not hitherto known as a pest. The 
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caterpillar is smaller than that described above, greenish-brown in 
colour and without the white rings to the black spots on the 
body. Hairy caterpillars of more than one species have been 
known to attack jute, and the species figured on Plate XV in Vol. 
I, page 187 of this Journal, is one that feeds on jute in Bengal. 
We have already discussed these insects, and if hairy caterpillars 
are abundant, as they often are in the earlj^ rains, jute will not 
escape damage. These caterpillars are not as a rule confined to 
special plants, as for instance the jute semi-looper above is, but 
attack nearly all alike. The simple precautions available against 
these pests must be adopted, viz., hand-picking the caterpillars or 
spraying, watchfulness for the second attack (which will be herald- 
ed by the appearance of the very characteristic moths), and the 
collection of egg clusters if these are seen when the moths are 
abundant. With the exception of the species figured, there is 
some doubt as to the identity of the hairy caterpillars which feed 
on jute, and we will be glad to receive any specimens that can be 
sent for identification. 

A pest of jute, of which little is yet known, is a very small 
black weevil (Apion sp.), which lays an egg in the axil of 
the leaf, from which hatches a small white grub which eats 
into the stem and feeds there, making a small cavity within which 
it lives. The weevil is very small and not likely to be seen, 
but the damage caused by the grub may be noticed as the plant 
bends over, and the discolouration caused by the larva may also 
be observed. 

The genus Apion is a very large one, comprising small black 
weevils whose larvae live in the stems of plants ; this species has 
not been identified and is probably new, but it is well known in 
jute-growing tracts, owing to the damaged fibre which is found. 
It has hitherto been found only in places in Bengal and Assam, 
but as Apton is common all over India, jute-attacking species 
w^ill probably be found at any place. 

We figure the beetle, much enlarged (Fig. 1, page 115), but 
this is of little value as a guide, as such beetles can be found any- 
where. The pest is most easily recognized in the growing plant. 
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and may be looked for at any time after the plant is well 
work in the stem not being difficult to discriminate. 


Fig. 1. The Jute VVeevii,, much magnified. 

Unfortunately again, there does not appear to be any prac- 
tical method of dealing with so small an insect ; we draw atten- 
tion to it rather in the hope that those who are interested will 
endeavour to ascertain how far damage is done to the jute crop 
by this pest. There is no means of destroying the pest that is 
at present possible, but it may be that a trap crop can be found 
for it if it is in reality a serious pest. We are inclined to think 
it may prove to be serious since the injury done directly 
affects the fibre, but the pest has not yet been reported as serious 
from any part of India. 


ARTIFICIAL FERTILIZERS FOR COTTON IN THE 
CENTRAL PROVINCES. 

By D, CLOUSTON, m.a., rsc., 

Deputy Director oj Ayricultnre, (Jmtral Prorino-r. 

Ihe maxirauiij quantity of farmyard manure that might 
possibly be made annually in the Central Provinces and Berar by 
the present faulty methods of conservation in vogue is about 
70 mds. (2J tons) per head of cattle. There are 10,472,819 
cattle in the Provinces and 25,039,428 acres under cultivation, 
so that the average amount of dung that would be available at 
that rate amounts to only 29 mds., or 1-05 tons per acre. A 
very considerable portion of this already inadequate supply of 
cattle-dung IS used as fuel, of which the ash alone reaches'' the 
soil, while the manurial value of the rest is very much reduced 
by the defective methods of conservation practised by the ryot. 
When the use of cattle-dung as a manure is more highlj^ 
appreciated, means will doubtless be found of increasing '"the 
quantity available and at the same time of improving its quality, 
but in oi'der to supplement the present supply, experiments have 
of late years been carried out at several agricultural stations 
throughout India in order to test the effectiveness of artiti- 
cial fertilizers as crop-producers, in anticipation of their beino- 
used to supplement the natural manure of the farm. 

The three substances most valued in artificial manures are 
nitrogen, phosphates and potash. Some manures contain only 
one of these , foi instance, nitrate of soda and sulphate of 
ammonia contain only nitrogen, superphosphate contains only 
phosphat^kaimt, sulphate and muriate of potash contain only 

■ r: manures economically, it is necessary, 

e 1 st p ace, to ascertain the manurial requirements of the 
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soil, and then to apply only that in which the soil is defective. 
This is not always done ; farmers even in Europe and America, 
who are otherwise intelligent and practical, often apply their 
manures in a haphazard fashion. 

All manurial experiments carried out on the black-cotton 
soil of the Nagpur Experiment Station go to prove that for 
that particular soil an artificial manure rich in nitrogen is tlie 
only one that can be profitably applied. Repeated trials with 
saltpetre have conclusively proved that it is a profitable fertilizer 
for cereals, if there be a sufficiency of moisture in the soil t<.» 
dissolve it. When applied to the rabi crops, its effectiveness is 
largely dependent on the cold-weather rainfall. The chief 
objection to the use of saltpetre is the large variation in tlie 
percentage of nitrogen in different samples, and a low percentage 
of lutrogen meaius a higher percentage of other substances that 
are often noxious to the growth of the plant. Samples of 
nitrate of soda and sulphate of ammonia vary much less in 
composition; they should contain about 15^ per cent, and 20 
per cent, of nitrogen respectively. 

An interesting series of experiments wdth these manures 
was started last year at the Nagpur Station, which was designed 
to test the manui'ial requirements of cotton on second class black- 
cotton soil. Nitrate of soda, superphosphate and sulphate of 
potash were the manures applied. Eight plots, each one-tenth 
of an acre, were used. The first six plots were very even to 
start with, and had given nearly equal outturns of cotton the 
previous year. Plots VII and VIII, however, had been cropped 
with w’-heat in that year ; in other respects they are very similar 
to the fii’st six. The variation in the previous crop, however, 
gave the last two plots a decided advantage ; otherwise, the 
whole area is very even and it may I’easonably be expected that 
future results will show^ no marked discrepancies. The greatest 
possible care was taken to secure an equal distribution of plants 
on all the plots, which is absolutely necessary if accurate results 
are wanted. In the present experiment, on counting the plants 
on each plot after the usual thinning had been completed, the 
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number on one plot was found to exceed that on another by 
480 plants or at the rate of 4,800 per acre. Needless to say 
this unequal distribution of plants is an important factor in 
determining the yield, and would have gone far to falsify the 
results of an experiment in which the comparative effectiveness 
of the manure employed was the only factor to be considered. 
Taking the most sparsely cropped plot as the standard, the 
number of plants on each of the other plots was reduced to that 
of the standard plot. The number left on each plot was 1,846 
or at the rate of 18,460 per acre. The manures were applied 
at the rate of 130 lbs. of nitrate of soda, 65 lbs. of sulpliate of 
potash, and 260 lbs. of superphosphate per acre ; these supplied 
20 lbs. nitrogen, 35 lbs. potash, and 50 lbs. of phosphoric acid 
respectively. 

The outturn of seed-cotton in lbs. per acre, and the gain 
from the use of the manures employed, are shown below. 


Plot. j 

Manure applied. 

Outturn ill lbs. 
.seed-cotton 
j)er acre. 

Quality of 
cotton. 

Length of lint. 

Increase and 
Decrease in 
lbs. due to 
manure. 

Value of in- 
crease and 
decrease per 
acre. 

Co.st 

of manure 
per acre. 

Gain and 
Loss. 

i 

Nitrate of vSoda, 
Superphosphate 
and Potash 

870 

. 

Fine 

S" 

4360 

Rs, A. P. 

435 9 0 

Rs. A;. P. 

30 7 0 

Rs. A. P. 

4 5 2 0 

.2. 

. Nit. and Super. ... 

800 

Coarse 

r 

4290 

428 9 0 

|,25 >5.0. 

4 3 4 0 

3 

' Nit. and'Pot. '' 

800 

Fine .. i 

n // 
Tfi ■■ 

4290 

428 9 0 

2C 3 0 

4 8 6 0 

4 

■Nit.; , 

760 

Coarse ... i 

V 

4250 

424 10 0 

15 1 0 

4 9 9 0 

5 

Pot. and Super. ... 

480 

Fine ... i 

r 

-30 

- 3 0 0 

15 6 0 

-18 6 0 

6 

'■Sopeiv..;..' ' 

390 

Very short 

7 ft 

ITT 

-120 

-12 0 0 

10 4 0 

-22 4 0 

!■ 

Pot.'^ ... 

■ 520 . 

Fine ... ; 

r 

4 10 

4 10 0 

5 2 0 

- 4 2 0 

8 

No manure 

510 

Fine 

4" 






It is generally quite unsafe to draw conclusions from the 
outturns of a single year’s crop, but the results are so striking 
as to justify their careful consideration. The outturns show that 
the nitrogenous fertilizer is the most important one for cotton on 
this particular black-cotton soil, a result quite in accord with 
other manurial tests. When superphosphate and potash are 
applied along with it, there is a considerable gain in the outturn, 
but the value of the increase due to the latter two fertilizers is 
hot sufficient to cover their cost. When phosphate is applied 
without the nitrate, it would seem that it tends to diminish the 
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yield. This is apparently due to the fact that the crop on plots 
"V and VI to which it was applied without nitrate matured very 
early, after which the leaves of the plants thereon showed signs 
of shrivelling up, while the first four plots were still green and 
flowering. The yield was thus materially affected by the shorten- 
ing of the growing period of the crop. The plants on the first 
four plots were conspicuous by the dark green colour of their 
leaves. They grew, too, to a much greater size, and produced a 
much larger number of bolls than those of the remaining four plots. 

The results are in accord wdth those of the Ville Experiments 
carried out some years ago at the same station. The preliminary 
conclusions to be drawn from them are : — (1) that nitrogen alone 
is deficient in this particular soil, (2) that the cotton crop is not 
materially benefited by applications of potash or phosphate 
without nitrogen, (3) that when potash and phosphate are applied 
along with nitrogen, the value of the increase is not sufficient to 
cover their cost, (4) that potash and phosphate, applied together 
or singly wfithout nitrogen, result in a dead loss. 

From an economic point of view, nitrate of soda is a 
highly profitable manure. The prices as stated include ft eight 
charges from Calcutta on 1 cwt. lots. If purchased in bulk, the 
cost would be considerably less, and the profits propoitionately 
greater. 

In America where artificial manures are much used, it is 
said that nitrate of soda increases the outturn but tends to 
produce a coarseness of staple. A sample of seed cotton from 
each of the eight plots was sent to the Manager of the 
Empress Mills, who kindly supplied us with the facts and figures 
shown in columns 4 and 5 of the statement above. It will 
be seen that the coarseness of fibre would seem to be due 
rather to the absence of potash than to the presence of nitrate 
of soda. The cotton grown on all four plots to which potash 
was applied is classed as fine. This may be taken as some- 
thing more than a coincidence, corroborating as it does the 
results of American experiments which prove that potash 
manures improve the quality of the lint. . The lint of the cotton 
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of Plot VI manured with phosphate was the shortest of all, but 
whether this was directly due to the fertilizer employed or to the 
general poorness of the crop in the absence of other manures, it 
is impossible to decide from one jmar’s results. It may be that 
the shortening of the growing period due to the phosphate 
accounts for it. When [ihosphate is applied along with potash 
as on Plot V, the lint attains an average length. Suffice it to .say 
at present that the quality of the lint depends more on the 
potash than on the other two manures, and that the market 
value of the coarse .staple Jari cotton grown in these Provinces is 
not likelyqto be materially affected by the nature of the manures 
applied. 

The great di.sadvantage in continuing to use a forcing manure 
such as nitrate of soda is the danger of geneial soil-exhaustion. 
The nitrate supplies the necessary nitrogen, but the greatly in- 
creased outturn thus produced makes excessive demands on the 
potash and phosphatie salts in the soil. If these are not added 
in some form along with the nitrate, the soil’s supply of them 
will sooner or later become defective. This error can be avoided 
by using a general manure along with this nitrogenous fertilizer. 
Cattle-dung is the best general manure obtainable. The ryot 
should be at least able to apply it to his cotton crop at the rate 
of one ton per acre. The r}^! who will supplement this natural 
fertilizer by a top dressing of about 1 md. (82 lbs.) of nitrate of 
soda, immediately after the plants are thinned out, will find that 
his profits are enormously increased thereby. 

If nitrate of soda is applied alone, about 1 cwt. (112 lbs.) would 
be an economical dressing. To give its full effect, it should be 
sprinkled round the stem of the plant immediately after the first 
thinning, so that it may be dissolved and washed down to the 
roots by the first shower of rain. As the growth of the plants 
will be greatly increased, there should be a distance of 15 inches 
between successive plants in a row. If the rows are 15 inches 
apart, there will then be 27,880 plants per acre. A quantity of 
nitrate of soda equal to ' that which will lie on a rupee should 
then be applied to each plant. 
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Other fertilizers that should do almost equally as well as 
nitrate of soda as a manure for cotton ai’e sulphate of ammonia 
and saltpetre. If sulphate of ammonia is used, it should be 
drilled in with the seed, as it is slower in action than nitrate 
of soda. Refined saltpetre may be used in exactlj? the same 
way as nitrate of soda and should give equally good results as 
long as it is applied at a rate at which it gives the same amount 
of nitrogen per acre. But the quality of the saltpetre com- 
monly sold in India is often very impure and generally contains a 
low percentage of nitrogen. Before deciding on the kind of nitro- 
genous fertilizer to use, the cultivator should ascertain the percen- 
tage of nitrogen in each and its price per unit. If in the price 
lists the nitrogen is expressed as ammonia, the percentage of 
nitrogen can be obtained by multiplying the ammonia pei-centage 
by XT* as 17 lbs. of ammonia always contain exactly ] 4 lbs. v>f 
nitrogen. The tabulated statement below shows the price per 
maund including freight charges at which these fertilizers are 
beina’ ofllered this year bv well-known firms. 


Crude Saltpetre 
Nitrate of Soda 
Sulphate of Auiraouia 


The sulphate of ammonia is of an exceptionally poor quality. 
The nitrate of soda is not only the cheapest of the three per 
unit of nitrogen, but the value of its nitrogen per unit is more 
than that of ammonium sulphate. There is reason to believe, 
however, that if refined saltpetre be obtained instead of the com- 
monly used crude material, it should give even more profitable 
outturns than the nitrate of soda. The two will be tried side 
by side this year. 

Intending purchasers should note carefully that nitrate of 
soda should contain not less than 15 per cent, of nitrogen, and a 
guarantee to that eflfect should always be obtained before a purchase 
is made. As nitrate of soda is a very soluble salt, care should be 


Cost at Nagpur. 

■ 

Per cent, of 
Nitrogen. 

Price per lb. of 
Nitrogen. 

Rs. 

A. 


As. ^ p. ■ 

6 

1 

8-8 

13 8 

9 

10 

lo-o 

12 5 

9 

8 

13 5 

14 0 
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SOUTH INDIAN AGRICULTURAL 
FOLKLORE. 


By C. BENSON, M.E.A.C., 

Late Deputy Director of Agriculture^ Madras^ 

“ The ploughers are the lineh-pin of the world; they bear 
them up who other works perform, too weak its toils to share.” 
Thus Dr. Pope has translated a couplet from the celebrated 
KurcU of the Tamil poet Tiruvalluvar. Alongside this, a saying 
current amongst the Telugu people of Southern India may also 
be quoted, “ Better the gifts of the earth than the rewards of 
the powerful.” 

Many similar sayings might be given to show the estimation 
in which the practice of agriculture, in both its branches, is held 
amongst the people of that part of India, to whose wealth of 
lore on agricultural matters it is my object to draw attention. 
A study of such ‘ concentrated essence of the wisdom and experi- 
ence of ages even though in parts it be encrusted with the dust 
and cobwebs of superstition and age, cannot fail to lead to a 
more than useful understanding of the attitude of the people 
towards the art itself and the conditions under which it is carried 
on. Some twenty years ago, I commenced to collect such sayings, 
and later, with the help of the District Officers, many were 
brought together, which appeared in two Bulletins published by 
the Madras Agricultural Department under my editorship. It 
is my hope that these sayings may not be lost sight of and that 
the work of collecting more may fall into other and more competent 
hands now that I have left the . country, and I also ti'ust that 
similar work may be undertaken in other provinces ; for, not 
only are such collections interesting in themselves, but they will 
serve as a most useful guide to the newcomer from the West in 
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his study of oriental conditions and practice. Moreover, at the 
very first, he has to grasp the fact that liis presence is justifiable 
only by his aim— “if the ryot prospers, the King (State) will 
prosper” — whilst he must remember the genesis of the Agricul- 
tural Departments in India when he reads that “ crop extinguishes 
famine, as fire destroj^s locusts.” 

One of the most strongly held ideas of the ryot is that, as 
the Tamil saying has it, “ a Vellalan is a propei- husbandman ”, 
or as it is in Telugu “ only a Reddi can cultivate the land, even 
though he has to drink for every clod turned over”, thus empha- 
sizing the view that only those vvho ai-e cultivators by birth are 
really competent to undertake the practice. At the same time, 
scorn is poured on other members of the community in connection 
with this profession, for at one end we are told that “ the harvest 
of the Pariah never reaches home ”, he being so improvident; 
and at the other that “ a Brahman’s husbandry is of no account 
the latter view being insisted on still more strongly in the saying 
that “ farming by a Brahman ends in the loss cff his cattle, 
and education to a farmer is waste of money ”, the second part 
of the last quotation being interesting as an echo of ideas that 
have travelled the world in past days but now fortunately giving 
way to more modern ideas. Again, it is held that “ the merchant 
has a natural aversion to agriculture”, which may perhaps be 
explained by other proverbs which shew that “ keeping accounts is 
possible in trade, but not in agriculture,” and that “ parsimony 
is an inveterate enemy to agriculture.” The failure of the 
Brahman may be explained in the saying that “ even when a 
Brahman becomes poor, he will not touch the plough ” and that 
“cultivation by a Brahman yields only wages to the labourer” ; 
whilst it is held that only “ one that can plough should touch 
the earth”, that “success in agriculture depends upon strength”, 
and that “ crop is obtained after ten (kinds of labour).” It is 
to be hoped, however, seeing how large a proportion of the 
young men Available for agricultural studies nowadays is com- 
posed of Brahmans, that in this respect a change has come over 
them ; and yet the point of view of the hereditary cultivator 
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must not be lost sight of, for the usefulness of the departmental 
agents is hampered by these traditional views and ideas, and the 
Brahman subordinate is handicapped heavily thereby. To 
overcome this handicap, he must show genuinely that he appre- 
ciates how “ the field-ridge is the pillow, and the straw the 
mattress (of the ryot) ” and that “ a crop is lost for want of look- 
ing after, a horse for want of riding, and a debt for want of 
asking ; ” or again that “ husbandry not carried on by one’s own 
men, and a field not ploughed by its owner, go to waste.” He 
must also remember that “ if you go abroad during the ploughing 
season, you need not look for a sickle at harvest, ” that “ the 
more you inspect your fields, the more you gain,” that you must 
“ visit your fields morning and evening,” and should ever hold 
before you the question “ Will crops uncared for by the owner 
prosper ? ” 

Besides thus insisting on the necessity for personal atten- 
tion to the work and the advantage of doing it with our own 
hands, the men of the south recognize clearly the advantage of 
experience, for they say that “ farming by youths does not 
provide enough for one meal,” but the point is not laboured. 
Another apposite saying is that“ without capital, how is it possible 
to raise crop in the field?” and again “it is miserable to farm 
without grain to eat and without implements of ones own, 
whilst “ he who cultivates his land by borrowing is like a man 
who lets go of the tree he is climbing ; ” but “he that has seeds 
and cattle should take to farming,” though “ miserable is the life 
of a farmer who has sold his cart and bullocks,” and “ the death 
of the plough cattle and the death of one’s wife are equal calamities,” 
as “ cultivation without bullocks is like journeying without provi- 
sions,” or, to put it otherwise, “ the prosperity of the ryot depends 
on his cattle.” And, finally, the whole situation is summed up 
when it is said that “ if the ryot is poor, the land is poor.” 
Draught cattle, a few low-priced implements and tools, and the 
necessary seed constitute the essentials to enable the ryot to 
commence cultivation provided he has the land, though often even 
he can and does begin with a single bullock, notwithstanding the 
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fact that “ cultivation with one ox is like a pain in one leg ; for 
the poorer members of the community get over the difficulty 
by mutual co-operation, and show in practice that there is 
nothing like clubbing of ryots (in farming).” At the same time * 

they recognize the difficulties of the single-handed man, for it is 
said that “farming is easy if the family consists of many persons ; 
if of one, it is torture,” and yet the risks attending the 
undertaking of farming on a large scale are quaintly summarized 
in the remark of a ryot in an interview with a ‘ sky-clad ’ Jain 
image, when he said “ Possessed of ten yoke of oxen I lost the 
ploughshare ; how many yoke did you possess before you lost ^ 

your waistcloth 1 ” 

This aspect of the prospects of the cultivator is abundantlj^ 
illustrated in these common sayings, though the total result is, 
perhaps, most aptly summarized in that which says “ cultivation 

is like a stone in a madman s hand,” or again in the saying that 

“ partiality is characteristic of a mother and of the earth, f oi 
throughout the South it is said, in some form or other, that— 

“ If the ploughman count the cost. 

His ploughshare ever will be lost.” i 

Or, in more moderation, that “ agriculture brings no more ^ 

than bread ” ; and thus it follows that “ if you can weep, take to 
agriculture, ” though it is added “ though you be weeping, be 
always ploughing ” and “ do not abandon cultivation, even though 
you get back the seed only. 

Among those sayings which advise on the selection of land, 
whilst it is said that a foot of lucky land is enough ”, the advice 
is often of worldwide application, for the advantages of concentra- 
tion and accessibility are clearly shown in “ secure land in one 


block, even though it be inferior ” and “ though of inferior quality, 
the field should be near (the village) ; ” but still “ the cultivator 
of a field close to the village loses its produce (by pilfering) ” 
and “ the field close to a village site will always suffer from the 
‘evil-eye’,” or, again, “ the crop in the backyard is crop for thieves.” 
The ryot’s holdings are, however, far too often made up of scattered 
parcels, and this fact lends point to the saying “do not fail to 
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acquire an adjoining field nor a plot of laud near your house ” ; 
whilst the disadvantages of holding land in more than one village 
are shown in the sayings “a bride of the same village and land 
in another village are bad ” and “ a washerman’s business in another 
village and tilling land in another village are not profitable, ” for 
“ to cultivate in two different villages or to inai-ry two wives will 
lead to ruin.” Again, the wisdom of the saying that “it is better 
to cultivate a small piece of fertile land than a large tract of poor 
soil” comes home at once to all, and this is enforced by stating 
that “ (rich) land is better than (good) seed,” or that “ good soil 
yields good crop.” 

When it comes to more particular selection, it is necessary 
to remember the two divisions of cultivation in Southern 
India — that of the ‘ dry ’ land or the land dependent on the 
rainfall and that of the ‘ wet ’ land which is irrigated bj’ flow ; 
whilst in addition to these two great groups is the ‘ garden ’ 
land iirigated by lift, mainly from wells. And in I’eferring to 
these, we find certain natural contradictions owing to the different 
schools of thought that prevail in different parts. Thus “ dry 
land yields one crop, wet land two (in a year) ” and “ is it a King’s 
income or that from umt land which is the greater ? ” or “ those 
who cultivate wet land and those who travel in a palanquin are 
alike”— they grow fat ; but others will say “ no one ever became 
rich by wet cultivation nor poor by dry cultivation, ” and “ no one 
ever became impoverished by the cultivation of dry land as no 
one ever prospered by doing evil ; ” and yet others will add “ those 
who cultivate dry land and those who drink toddy are alike, ” 
and yet it may be responded that “ dry land and a widowed girl 
should never be abandoned.” 

The form of cultivation called ‘garden’ is not nearly so 
generally practised amongst the Telugus as amongst the Tamils, 
and the onlj^ saying of the former with which I am familiar is that 
“ no one ever prospered by cultivation under wells, and no one ever 
became impoverished by dry cultivation ” which is only very 
locally correct and is not acted on ; for, in parts, the Telugu 
people cultivate extensively under wells and that cultivation is 
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some of the best to be found in South India. The Tamil saying 
“ let the man without work keep a garden ” is plain and to the 
point, as also is “ if you take care of the well, tlie well will take 
care of your stomach” and “fillup the well and you starve ; ” 
whilst “ in a used well, the water flows freely ; in an unused one, 
it will stink ” is also as obvious as that “ water and a thief should 
be secured,” for “ crops without water are like un-oiled hair.” 

Throughout the South, the dry land is of much the greatest 
importance, however, and on its cultivation a much larger 
proportion of the people depends than on the wet land, though 
the owners of the latter are more often heard. Of this class of land, 
as indeed of all land, it is said that “ the stubble shows the produce 
of the field,” but the futility of depending on ‘colour’ alone as 
an indication of the quality of land is shown in the saying that 
“ the soil under a fowl’s foot bears ten million colours,” that 
is, every inch of land varies in colour ; and yet the people 
who recognize this go on to say that “ the crops raised on red 
soils yield but a day’s food ; ” but more to the point is the inform- 
ation that “no one thrives by tilling sandy soil, and no one 
IS ruined by tilling clay ” or the advice to “ plough only the land 
which is free from stones, and have dealings only with the man 
who keeps his word ” ; or “ tuvva (poor sandy loam) hungers after 
manure as a Brahman after ghi (butter) ” and “ the farming of 
baraka (an inferior gravelly soil) is as uncertain as the friendship of 
a Muhammedan.” Then again the Tamils say “ though but a 
kani (1‘2 acres), choose (black cotton soil)” or that as 

“ kalli (Euphorbia) makes the best fence, karisal is the best of 
soils.” But again, in judging the quality of land, the aid of an 
examination of the natural herbage is fully recognized, and this 
opens up an interesting field for useful botanical investigation ; 
thus it is pointed out that ‘ ‘ the soil in which karandai (Sphoe- 
ranthus indicus ) grows is the best ; that where kolinji (Tephrosia 
purpurea) grows is middling” and that “wet land on which 
drai (Marsilea quadrifolia) ; red gravelly soil on which haridli 
(Cynodon dactylon) ; and black cotton soil on which korai 
(Cyperus bulhosus) grows (are the best of their kind),” and another 
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between the plots into which it is customary to divide the paddy 

fields ; thus it is said that “ the higher the field-ridge the more 

the paddy ; the more the paddy the richer the husbandman ; the i 

richer the husbandman the richer the country ; the richer the ^ 

country the stronger the King.” And this may be explained by 

a quotation from the Aanc/ii-PwaMctm to the effect that “ after 

the water which is abundant!}?' confined within the bunds has 

deposited its silt and becomes clear, the ryots get rid of the 

whole by drainage channels.” Again it is said that “ to trim 

the field-ridge and to apply black to the eye are alike good ” 

and that “the narrower the field-ridge, the fuller the stomach,” 

in allusion to the wasteful practice of some localities of allowing ^ 

these bunds to become broad and wasting land thereby. Also 

the ryot is urged to “trim the field-ridge as clean as a butcher 

cuts the neck of a sheep,” and again leaks must be prevented 

for “ if there be a hole in the field-ridge, you will lose one kotah 

(400-500lb.) of grain.” 

With regard to other details of laying out land for cultiva- 
tion, the sayings of the people are few, but in Telugu there is 
one to show that “ a field without a tree is like a village without 
relatives,” and amongst some of the Tamils, the advisability of * 

fencing land is very strongly held and in a few localities the 
practice of fencing is general. These go so fai- as to say that 
“partially fenced land is no land; tillage with a single pair of 
cattle is no tillage” and “an unenclosed field and bullocks plough- 
ing without a rest are alike,” for “ a hedge protects a crop as a 
man’s kin assists him ” and “ young plants not protected by a 
fence and an oil-monger not working his mill cannot thrive and, 
looking at the hedges from another point of view, it is said that »■ 

“ a fence shuts out rinderpest, ” the worst plague the ryot has 
to fear ; for “ the man without cattle fears the heavy rain no 
more than does a single man the battle-field,” and one of the 
most desirable improvements in Indian agriculture would be an 
extension of this practice of enclosure and the abandonment of 
dependence on the common grazing grounds on which the cattle f 

of the country at present depend almost entirely. t 
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One of the commonest ways of carrying on cultivation, 
especially in the case of Brahmans and where rich irrigated land 
is concerned, is to give it out on shares, or as it is called in Tamil 
otl vdram, and of this system it is said that “ giving land on 
vdram m a cause of disgust ; the renter is always a thief, ” whilst 
“ the death of the cattle matters nothing to the tenant nor the 
death of the child to its step-mother ; ” but on the other side, it 
is said that, “he who pays vdramhj purchasing grain and he who 
cultivates for vdram will not prosper ; ” and, as is obvious, 
“ partnership in the field ends with threshing the corn, ” and in 
this, the fleeting interest of the tenant, lies the root of the evil of 
the practice. 

With regard to the management of labour, there is a homely 
saying that, “ a hasty man will lose his crops, and a beggar his 
wife,” and another urges the employer to “ be cheerful whilst 
ploughing, but severe at harvest and yet one wonders if it is 
always true that “ the master cheats the labourer of his wages ; 
the coolie, the master, by loitering,” but it seems to be a well 
observed fact that “ a labourer who is paid in kind at harvest is 
never out of debt,” for he is always under advances to his 
master. 

To enter at all fully on the vast number of sayings, current 
with reference to the weather and rainfall, would necessitate a 
great expansion of this article, and at the same time involve a 
discussion of the usual distribution of the rainfall of the areas in 
which the sayings are current, which I have already attempted 
in another published paper, so that only the briefest allusions to 
such sayings can be made here. The essential need for rain is 
clear, for “ nothing can be done without rain, ” and “ the crop 
that is not rained upon and the child that does not see its 
mother’s face will not live,” but the extreme uncertainty of the 
rainfall is described when it is said that “ when rain may come 
or life may go, no one knows.” Still “unseasonable rain is like 
untimely food, ” or to put it otherwise “ unseasonable rain is as 
useless as drike (Paspalum scrobiculatum) as a food.” Some of 
the sayings are no doubt records of observed facts, some are 
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merely popular beliefs as well founded as the belief in the influ- 
ence of the moon on the weather. A few that are particularly 
apposite may, however, be quoted ; thus, it is advised that “ if the 
clouds disperse (in the rainy season), lend your stoi’ed seeds at 
interest, ” and “if the south wind blows in the rainy season, sell 
your bullocks and buy sheep,” for “ a south wind in Adi {3 uly- 
August) is disastrous ; ” or again “ rain in Magham (January- 
February) is like a wmman without a husband,” and “if it rains 
in Palgunam (February-March), it wall spoil the whole.” The 
most interesting of the sayings bearing on this subject are, 
however, those which allude to tlie 27 astral periods into which the 
year is divided; these show’ that “ if it rain in Revati (early April), 
all crops will yield well,” but “if there be rain in Astvcmi (late 
April ) every crop will be lost ; ” wdiilst “ rain in Bharani (early 
May), grain in Tharani (the earth).” Then again “ rain in 
Mrugsira {enrlj June) will make even an old bullock bellow.” 
The references to these periods ate, however, more common in the 
sayings of the Telugu people than in those of the Tamils, and it 
will suffice, in order to show^ their nature, to quote but a few 
more. Thus, “ no rain in MaJcha (late August), and Piihha (early 
September), forebodes severe famine says one ; but another 
answers, wait till Uttara (late September), and, if the rains fail, 
then be off bag and baggage ; but, says a third, why ? Hasta is 
not yet over 1 and if Hasta (early October) also fails, let us all 
be oft ! but again, say the flocks, ‘ Hasta is the season of heavy 
rains ; Oh 1 shepherds ! fold us on the rocks or we shall die ! ’ ” 
The positions of certain of the stai’s, the moon and its 
appearances, rainbows and how they look, redness of the sky 
at morn and evening, lightning, as for instance, in “ the more the 
lightning, the heavier the rain, ” and “ if there be lightning in the 
south-west, the bullock laughs,” or “ if lightning flashes in the 
west, not even a pig would approach the water-course ; ” thunder 
and especially the indications of unusual thunder, as for instance, 
“ if it thunders in (October-November), grass will gro\v 

at the bottom of the wells,’’ whilst, quaintly enough, it is a gen- 
eral belief that, “as a dry cow bellows most, so a rainless cloud 
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thunders most, ” and “ the labours of a grumbler and thunder 
before rain will end in nothing.” So too the swarming of white 
ants and the habits of other insects when rain is about, as well as 
the manner in which animals behave at such times, are all recorded 
in these sayings, such as “ rain ceases when winged white ants 
appear ; ” “ if the dragon-fly flies low, it will rain without fail “ if 
cattle look bewildered towards the sky, it will rain “ if the 
sheep flock together, there will be heavy rain.” 

Again the prognostics of the flowering of plants, etc., are 
fully referred to amongst the Telugu sayings, and it would be an 
interesting study to follow them up. In both languages, it is said 
that “ if the ( Eugenia jambos) fruits well, the country 

will prosper ; ” but it is peculiar that, whilst the Telugu says 
“mangoes for a good season, tamarinds for a bad one,” the Tamil 
has it, “tamarinds in a good season ; mangoes in a bad but the 
former saying, w'hich is current in the Kurnool district, is contra- 
dicted by another, current in North Areot, “mangoes foretell 
famine, rose-apples {Jamun) a good season, ” and in the latter 
district Tamil is spoken as well as Telugu. But perhaps the 
most forcible saying of this class is, “ though a Brahman’s word 
may fail, the flowering of th.e margosa (Melia azadirachta) will 
invariably foretell a good harvest.” 

When matters of actual practice are alluded to, it is well 
to remember that “the cultivator ’sway and the sheep’s way 
are alike,” though unfortunately in practice the ryot does not 
follow the sayings that embody the wisdom of his ancestors 
literally and generally ; thus, it is said that “yield is propor- 
tionate to tillage as happiness is to wisdom, ” and “a well-tilled 
field and a man who has friends (to assist him) will never 
come to grief,” whilst “ if the share wears out, the granaries 
will burst with grain,” or “ if land is in good tilth, it will yield 
even to a Pariah, ” though “ the harvest of the Pariah never 
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“ Without one handful of manure, abundant crops you thus 
secure.” 

And— 

“To cast manure is better than to plough ; 

“Weed well; to guard is more than watering now.” 

But the necessity for tillage is clearly shown in the homely 
metaphor “untilled land and curry not seasoned with pepper are 
useless,” whilst it is added that “ if the soil be ploughed to the 
consistency of buttei', the yield will be a mountain heap,” “ a 
mellow furrow will retain moisture,” and “will not any crop 
flourish in well-ploughed soil ? ” Then again, “ploughing can do 
what manuring cannot ; ” “ land ploughed seven times needs no 
manure,” and “defective tillage cannot be made up for by 
manuring.” Then in the saying, “ Better plough six times in a 
hundred days than a hundred times in six days, ” the idea that 
“ soil ploughed and exposed to the air will be benefited ” is 
shown; whilst advice is given to “plough for depth instead of 
breadth,” for “land deeply ploughed retains moisture,” or again 
that “deep ploughing is better than sheep-folding, ” tl^ough “the 
tread of the sheep is enough, ” a saying that has its parallel in 
the Spanish proverb that says “ the feet of the sheep are 
golden.” But “ploughing cools the soil ” and “ the coolness 
produced by tillage is the best coolness, as a mother’s milk is the 
best milk.” In the Telugu saying that “under the Magili 
system of cultivation, even a Madiga (Pariah) will grow good 
crops”, there is a reference to a system that may be compared 
with the autumn ploughing of the English farmer, and it is to be^ 
regretted that the practice is not a general one, though its value 
is in a way recognized in the Tamil saying — “ If the soil be 
allowed to dry after ploughing, the yield of gTain will be 
doubled.” 

With regard to the performance of tillage, “ those who delay 
their ploughing will want for gruel,” but “ be sure of rain and 
then plough,” and “ plough when the field is moist ; ” so also 
“ only when the ploughshare is sharpened will the plough 
work,” and “even for the eighth ploughing, a wooden share will 
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not do,” whilst “ if the ploughs are made of margosa (soft) 
wood, the advantage of a good season and good soil will be lost.” 
When the saying, “plough with the pointed edge and level with 
the broad face,” is read, the peculiar form of the Indian plough 
must be remembered, whilst the manner in which it acts explains 
why “ wet land requires seven ploughings and dry land four.” 
Still it is necessary to “ adapt the share to the ploughing,” and 
it is well to “ yoke strong bullocks to the leading plough, ” and 
“do not beat on the head the bullocks which draw the first 
plough,” whilst “ ploughing with l&zy bullocks is bad.” And, 
still remembering the manner in which ploughing is carried on in 
India, the situation is summed up in the saying that “ a ryot 
with a single pair of bullocks is ruined by ploughing continuously ; 
one who has four pairs, by frequent stoppages ; and one who has 
ten pairs, by looking on.” 

In his saying — “ Good tillage prevents disease ; leaf manure 
gives luxuriance ; cattle manure increases the yield ” — the Telugu 
man alludes to his three great mainstays, and he adds “ apply 
cattle manure to dry land and leaf manure to wet land,” whilst 
further he says that “ a field without manure is as useless as a 
cow without her calf ” (she will not let down her milk), and “ the 
well-manured field and a well-managed daughter-in-law will not 
turn out badly. ” The value he puts on sheep-folding has already 
been mentioned, but he also says “ when you ask a shepherd 
where grain is to be had, he vdll say in the dung dropped by his 
sheep.” As to leaf manure, he asks the question, — “ Did j^ou 
apply Vempuli (Tephrosia purpurea) with its roots and Kdnuga 
(Pongamia glabra) with its fruits?” — or quotes the reproach — 
“A^'ou never applied Tangedu (Cassia auriculata) with its flowers 
and Yem'ptdi with its fruits that you should expect good crops 
from me ! 1 ” says the field. He also holds that “ Margosa oilcake 
is equal to cattle manure.” These sayings cover almost the 
whole sources of manure supplj? that have been available to the 
ryot, and parallel quotations might be quoted from amongst the 
Tamil collection w’here there is one showing that “ it is manure 
and not f)ne’s knowledge that makes plants growq ” and another 
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that “crop without manure is as worthless as a flower without 
scent,” whilst it is recognized that “ as the rubbish heap rises, 
the ryot prospers.” A Tamil saying points out that “sheep 
manure serves in the first, cattle manure in the second year, ” 
and another that “sheep dung lasts one year, and that of cattle 
for six, ” whilst the value of the former is tersely put in “ a field 
untrodden bj’- sheep and a maid without a husband are useless, ” 
for “ untrodden by sheep, no land ivill produce. ” Again he says, 
“sheep-folding is good for one crop, dvdrai (Cassia aurieulata) for 
three ” and “ sheep dung has effect on the plant ; avarai on the 
grain of paddy,” whilst it is held that “ early crops require sheep- 
folding ; and late crops (of longer growth) leaf-manure. ” In the 
saying that “ Pdrdcheri manure gives a better yield than any 
other,” the ryot notes the fact that the manure from villages of 
flesh-eaters, which may contain a good deal of animal refuse, is 
extremely rich ; whilst “ one kind of soil is ^manure to another” 
recognizes the benefit of mixing soils, and is perhaps at the root 
of the practice of carting out tank-silt as a manure. The number 
of sayings on this branch of the subject is not great, but the 
quotations made show that they are to the point, and they cannot 
be left with better advice than “ plough after manuring, ” a say- 
ing of almost universal application. 

The sayings quoted above deal most comprehensively with 
the preparation of the land for crops, and there are many which 
refer specifically to the necessity for paying careful attention to 
the selection of the seed and the time and manner of sowing it. 
Thus in Telugu it is said, “ give gifts to the deserving, and so 
select the seed for the soil,” and in Tamil, “ seed suitable to the 
land is like a girl suitable to a family ; ” or, as another sajnng 
puts it, — 

“ Alms to those who do deserve ; seed for land that it will 
serve ; 

Girl for wife you should bestow, in family that you do 
know.” 


But what is insisted on in the strongest manner is that the 

HAwinor sbnnld bo norfArmod n.t, tbo nrAnor t.imo • thus “if sown 
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“ people must live close together, but plants must be wide apart.” 
With the Tamils, sowing is praetieallj’ always done broadcast ; 
with the Telugus with a drill, and the latter use a very minute 
amount of seed. 

“ If one seed be sown, will plants of another kind grow ? ” 
is a sententious question that may be asked anywhere in the 
South, for it is held that “ as is the seed so is the plant,” or, as 
it is otherwise put — “ if the moduga (Butea frondosa) is sown, 
will it bear smnpangi (Michelia champaca) flowers ? ” But these 
sayings seem to inculcate the doctrine of “ like produces like” 
more than anything else, though they are not without interest 
in themselves. 

When a field has been sown, “ rain before the seed sprouts 
is as painful to see as the face of an enemy,” for, if rain falls soon 
after the land has been sown it often causes serious damage, and 
it is to overcome this drawback in part that the Telugus perform 
an operation which they term the paitsdl -pdvdddm, or a harrow- 
ing, performed usually three days after sowing, to break up and 
loosen the surface and to hasten the sprouting. Of this they 
say that “a crop without the fditsdl\B like a man compelled 
to go without his breakfast” and the operation must not be 
delayed, for they point out that a thing may be “ as useless as 
harrowing after five days.” So strongly are they impressed with 
the value of after-cultivation that they tell us to “ work in the 
field incessantly from the time of sowing ” and that “ one hoeing 
is as good as ten ploughings.” So also the Tamils say “ hoe 
your standing crop ; rather miss sowing in season,” which, when 
the extreme importance attached to timely sowing is lemembered, 
could scarcely be more forcibly put. So too they say “ root out 
the weeds when they begin to sprout” ; “ he is blind who does not 
weed,” “and one who weeds thoroughly has a treasure” as “ weed- 
ing leads to vigorous growth” and “ deceitful hearts and fields 
foul with weeds will never thrive.” In both languages, the 
difficulties of dealing with the Cynodon dactylon are alluded to : 

, thus in Tamil they say that the husband of an unruly wife 
^^nd he who cultivates a field full of hariali grass will be ruined,” 
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and m Telugu that “the field overgrown with gariha will be 
grazed by asses.” In Tamil also the evils of the weed Cyperus 
rotundas are pointed out, for “ he who has land overgrown with 
and he who has married a barren woman will not reap any 
enefit, and there is no more serious drawback to the success of 
the cultivator than the presence of this weed in his field. Amono- 
the Tamils also it is held that “ PaMi (Striga densiflora-a conm 
mon parasite on the cereals) is as fatal to the field as Sah%mi (the 
evil councillor of Duryodhana) was to the family” and “ a blic^hted 
crop and a family that is ‘ overlooked’ do not thrive.” 

Space does not permit of my indulging in further references 
o t lese mines of information and advice, mostly of very useful 
and apposite character, though they are far' from beiim well 
known, especially with regard to the great branch of agriculture 
connected with the management of livestock, whilst there is 
much to be said regarding particular crops ; and, though the 
subject IS a fascinating one, the study of which I should be dad 

to continue with aid from anyone in India who can and will Idd 
to the collections already available, I must close with a saying 
as apposite in this respect as in that to which it really refers 

namely “ a whole year’s livelihood depends on one day’s oppor- 
tunity (for sowing).” ri 




JUTE EXPERIMENTS IN BENGAL. 

By P. smith, B.SC., p.h.a.s., etc., 

Deputy Director of Agriculture, Bengal. 

In this article I propose to give a short account of the 
principal results of the agricultural experiments with jute made 
by the Bengal Department of Agriculture under my supervision 
at the Experiment Stations of Burdwan and Cuttack. The 
experiments have been conducted for three years at Burdwan, 
but for only one year at Cuttack. The most important test was 
that in which jute was grown in rotation wdth paddy in the same 
year, the result of wdrich is given separately in the last section 
of this article. 

Burdwan. 

In this section, I give the results of all the jute experiments 
at the Burdwan Experimental Station up to and including the 
Jute Season, 1906. The programme of experiments of preceding 
years w^as continued in 1906. 

Meteorology . — The following table shows the rainfall recorded 
on the farm during the first eight months of the year 1906 


Month. 

Jaimary ... 



Rainfall in 
inuhea. 

, A VII : ' 

Rainy 

days. 

3 

February 

... 


... 640 

7 

March ... 

’■ ■■■■ 


... 3-53 

5 

April 

... 


... mi 

Nil 

May 

1 : >«* I.;- -V ;■ 


••• 6*08 

8 

June 



... 5*19 

11 

July 

... 


... 12*30 

12 

August ... 


... 

... 17*68 

20 


In April there was no rainfall, so that it was the second week 
of May before sowing took place. This is the reason why the 
crop was so late this year. 
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<So^7.— The soil of the farm is a poor sandy loam. The 
following are analyses of average samples of soil and sub-soil of 
the farm : — 



Soil, 
first 9". 

Sub-soil, 
second 9'^ 


Insokible silicates and sand ... 

88*52 

87*48 


Ferric oxide 

3*60 

3'68 

' ■ ■ .... . ' . : f 

■ 1, 

Alumina 

4*42 

5*27 

1 

i. 

■ " - 4 

Lime ... 

.. *34 

•33 

Magnesia 

•34 

•31 

: ■ : : ^ ■ '1 

Potash 

*31 

•32 


Soda 

•09 

•07 

■■ ' , .■■■'k 

i 

Phosphoric acid ... 

•02 

•03 

V 

Sulphuric acid 

•01 

*006 

!; 

Carbonic acid 

•04 

*06 

1 ’ 

Organic matter and combined water 

2-31 

2-45 

1. 

1 


100-00 

100-00 

j 

ti 

ii 

il 

Available potash ... 

•04 

, -02 

f::.. 

i 

Ditto phosphoric acid ... 

•002 

•001 

I 

Ditto nitrogen 

•Oil 

•007 

1 


f 


The figures denote that the land is exceedingly poor in nitro- I 

gen and phosphoric acid, poor in lime, but possibly contains enough } 

potash. I 

Scheme of eajperfments.— The following experiments were | 

carried out (a) Manure test; (6) Cutting at different stages; | 

(c) Variety experiment; {d) Spacing experiments; (e) Thick I 

versus thin sowing in the production of seed ; (/) Drill versus broad- I 

east sowing ; (9) Rotation experiment with paddy. i; 

Seed was sown in the second week of May, the crop was cut f 

and steeped from the second week of August to the end of 
September, and retting took 12 to 15 days in each case. The land 
received eight ploughings and three ladderings, and the crop 
received three hidarings, one thinning, two weedings, and one 
watering. 

{a) Manurial test. — The scheme is to apply 30 lbs. of nitro- 
gen per acre. Manures were analysed before application : one- 
twentieth acre plots were taken, and the. variety of jute 
was sown. Seed was sown on the 16th May and the crop was 

10 
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harvested on the 7th September. All the manures were applied 
just before sowing the seed. The following table gives this 
year’s yields in comparison with those of 1904 and 1905 : — 


Outturn of fibre per acre. 


-A.. 


Manures, 


1904. 

1905. 

1906. 



lbs. 

lbs. 

lbs. 

Cowdung 

... 

1,985 

1,805 

1,880 

Castor-cake 


1,635 

1,570 

1,860 

Bonemeal 


1,085 

1,580 

1,560 

Bonemeal and saltpetre 


1,605 

1,590 

1,600 

No manure 


1,230 

1,545 

1,560 



Again, cowdung gives the best result, but the difierence this 
year between castor-cake and cowdung is not so marked as in 
previous years. 

The following table shows the economic results of the ex- 
periment for 1906 : — 



Calculating the fibre at Rs. 10 per maund, the cowdung plot 
shows a profit of Rs. 176-7 per acre. This is about Rs. 36 per 
Q^cre more profit than the unmanured plot. At the present 
er< 7 iees, even the unmanured plot shows a large profit, 


Quantity of manure applied 
per acre. 

Actual outtani per one- 
twentieth acre. 

Outturn of fibre per 
acre. 

Cost of cultivation per 

ACRE. 

1 

Money value of out- 
turn. 

! 

i ■ ' ■ 

i 

1 - 
j 

Profit 

j 

! ■ acre, ■ 

Cost of manure. 

c6 

s 

'o . 

•go 

3® 

1 

s 

■ & ■' 


Mds. 

srs. 

lbs. 

lbs. 

! Bs. A. 

1 ■ ■ ^ 

Bs. A. 

Rs. A. 

i 

Es. 

Bs» A. 

Cowdung 

... 68 

20 

94 

1,880 

!., . 2'33 - 
1 ' 

12 

53 9 

230 

176 7 

Castor-cake 

... 7 

13 

93 

1,860 

15 0 

l3 

65 13 

227 

: 161 3 

Bonemeal 

... 11 

10 

• ■ ; 78 

1.560 

\ ■■■22'--8 1 
! ; ■ 

SO 7 

73 15 

100 

' mi 

Bonemeal and 


301 

",80 

1,600 i 

20 10 

50 7 

71, 1 j 

195 

124 15 

saltpetre 

1 3 

20j 








No manure 


aVav 

78 

1,560 ' 


49 2 

49 2; 

190 

140 14 
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The appraiseiiieHt of the quality of the jute grown each 

year in the different plots is shown in the next table 


Manure experiments.' 


r (1) With cowdung 
, i (2), j, castor-cake 

o »♦ honemeal 

»* honemeal and salt- 
■ 1 petre. 

I (5| Un manured 

r(l)Withcovvduug 
, I (2) ,, castor-cake 

S J honemeal 

S j (4) „ honemeal and salt- 

I ^ petre. 

1(5) Unmanured 

r(l) With cowdung 
. I (2) ,, castor-cake 

o j (3) ,, honemeal ... 

S I (4) ,, honemeal and salt- 

I petre. 

1(5) Unraanured 


Colour, 

Strength. | 

Length, 

Fineness. 

Absence 
of root. 

Value per 
inaund. 

Rbmabks. 






Es. A. 

“ 


8 

14 

16 

8 

11 

10 12 



9 

15 

16 

10 

13 

11 8 



10 

16 

12 

12 

11 

10 3 



.8 

16 

12 

10 

12 

10 8 



12 

14 

8 

12 

13 

10 12 



... 

15 

15 


15 

... ■ ' 


Best : poor colour. 


12 

14 


15 



.Finenes.s , and 


12 

14 


15 



colour cannot 


10 

14 

... 

15 



> be deflned on 








account of the 


14 

15 


15 



fibre being des- 

13 

13 

13 

13 

14 

8 10 


troyed. 

10 

12 

11 

11 

14 

8 6 



11 

11 

10 

U 

14 

8 5 



11 

10 

10 

11 

13 

8 5 



15 

14 

10 

13 

13 

8 6 




v,vv^vyxk?ivv/, cuxuiiwugii oiiu iiurtJ iroiJQ 

the cowdung plot is the best, taking the result of all three years 
into consideration. 

{h) Gutting at different stages. — As in 1904 and 1905, plants 
were cut at different stages of maturity to see which is the best 
time to cut the jute crop to obtain the best quality and the largest 
quantity of fibre. 

Five tons of cowdung per acre were applied as manure, and 
farm-grown seed of deswal variety was sown. Seed was sown 
on the 12th May. The first stage was cut on the 2nd August, 
second stage on the ISth August, third stage on the 23rd 
August, fourth stage on the 5th September, and fifth stage on 
the 7th October. Steeping took place in each stage one day later 
than the cutting, and retting took 12 to 14 days in each case. 

The following table shows the results of the past two yeai-s 

Outturn per acre. 

Catting stages. 


(U 

( 2 ) 

( 3 ) 

( 4 ) 

( 5 ) 


Before flowering 
III flower bud 
„ flower ... 
Whenjfriiits are set 


dead ripe 


1906. 

lbs. 

1,300 

1,630 

1,690 

1,800 

1,810 


1907. 

lbs. 

1,130 

1,600 

1,890 

1,935 

2.030 
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This shows that the longer the crop is allowed to grow, the 
heavier is the yield of fibre. The difference is very great between 
the first two and the last two stages of cutting, but is not so 
much between the last three stages of cutting. There is very 
little difference in the quality of the fibre of all five stages. 
Hence the best time to harvest the crop will depend upon the 
rotation adopted. If jute be followed by aman paddy, the third 
stao-e is best, for then a crop of aman paddy can be obtained ni 
addition to jute in the same year. If potatoes follow jute, it will 
pay best to' allow the crop to become ripe before harvesting. 

The following statement gives the expert valuation of the 
fibre from the plants cut at different stages for the three years . 

Valuation per maund. 


Cutting at different stages. 

(1) Cut before flower bud 

(2) „ in flower bud 

(3) „ flower — 

(4) „ when fruits have set 

(6) „ » .. matured 


1904. 

im 

1906. 

B.S, 

A. 

Rs. 

A, 

Rs, 

A. 

7 

8 

10 

0 

9 

0 

8 

3 

10 

4 

12 

12 

8 

1 

10 

8 

12 

10 

8 

3 

10 

4 

12 

8 

8 

3 

10 

0 

12 

4 


Practically speaking, there is little or no difference in the 
quality of the fibre from a crop cut at different stages of ripening^ 
Plants cut when in stages (2) and (8) produce the best qua ity o 

fibre. , • £ 

(c) Variety expenmeni.— In this province two species oi 

jute are grown, viz., oUtorius and cafsularis. There are many 
so-called varieties of each species. Forty-eight varieties of 
Corehorus capsiilaris and nine varieties of G. oUtorws have 
been compared at Burdwan. Fifty-six varieties were tested in 
1906. Plots, one-sixtieth of an acre in extent, were chosen and 
manured with eowdung at the rate of 5 tons per acre. Seed of 
different varieties were sown on the 1 1th May, and the plots 
received the same treatment throughout. In 1904 seed was 
collected from the different districts and sown. In 1905 we 
employed the seed obtained from the different varieties grown 
on the farm in 1905. In 1906 we employed farm-grown seed 
obtained from the crop of 1905. 
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The following table gives the outturn and valuation per 
inaund of fibre for each variety for 1904, 1905 and 1906 


Serial 

No. 


Name of vamety. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

" 44, 

45 

46 

47 


Dhaleswari 

Belgachi 

Farm seed 

Agnes war 

Belgachia 

Bidyasundar 

I>esi 

Besinallya 

UhalsLindar 

Farm seed 

Kajla 

Farbatia 

Alls 

Farbatia 
Chotaput 
Deswal, white 
Do., red 
Tosha 
Deodhali 
Farm seed 
Fhuleswari 
Betri, red 
Bo., white 
Hewti, red 
Do., white 
Bhadoy, Bo. 
Bo., red 
Bo., Bo. 
Udhappat 
Farm seed 
Sutpat 
Dhaisunda 
Baran 
'Hewti 
Bhadoy a 
Hewti 
Farm seed 


Locality from 
which obtained. 


1904. 


Outturn 

per 


Value 

per 

iiiaund. 


Corchorm 

capmlarw, 

Baraii 

Barapat 

Kakyabombai 

Beswal 

Barapat 

Naiita 

Nalpat 

Amonia 

Karaarjani 

Farm seed 


Mymensingh 
Bo. 
Sirajganj 
Bo. 

Bo. 

Bo. 

Far id pur 
Bo. 

Do. 

Burdwan Farm 
orginally Seraj- 
ganj. 

Dacca 
Farid pur 
Burdwan Farm 
Dacca 
Bo. 

Do. 

Bo. 

Bo. 

Do. 

Burdwan Farm 
Dacca 
Bo. 

Mymensingh .. 
Bo. 

Bo. 

Sirajganj 

Bo. 

Bo. 

Tippera 
Burdwan h'arm 
Tippera 
Rangpur 
Do. 

Do. 

Bo. 

Jalpaiguri 

Bo. 

Bo. 

Faridpur 
Burdwan Farm 
Faridpur 
Dacca ... 

Mymensingh ... 
Rangpur 
Jalpaiguri 
Do. 

Burdwan Farm 


lbs. 

1,875 

1,770 

1,905 

1,552 

1,775 

1,785 

l,830-6i 

1,635 

1,12.5 

1,845 


i 1,792*8 
I 1,395 
I 1,665 
1,635 
1,650 
1,575 
1,620 
1,560 
1,065 
1,815 

1.245 
1,365 
1,3*20 
1,275 
1,3*20 
1,455 
1,335 

1.245 
1, 1.5.5 
1,230 
1,650 
1,110 
1,215 
1,440 
2,310 
1,380 
1,335 
1,*230 
1,365 
1,500 
1,800 
1,150 
1,590 
1,4*25 
1,365 
1,395 
1,680 


Hs. A. 


S 5 


8 0 
8 5 
8 3 
8 6 
8 3 
8 0 
8 12 
8 12 
8 6 
4 
2 
2 


8 
8 
8 

8 5 
8 6 


8 10 

7 8 

8 6 
8 6 
8 3 
8 6 
8 8 
8 6 
8 2 


S 1 
8 1 
7 2 
7 12 


1,740 
1,440 
1,720 
1,660 
1,780 
1,440 
1,5*20 
1,640 
1,600 
2,600 
1,440 
1,600 
1,600 
1,800 
1,800 
1,600 
1,700 
1,800 
1,580 , 
2,080 
1,540 
1,500 
1,520 
1,620 
1,520 
1,860 
1,760 
1,500 
1 , 6*20 
2,200 
1,200 
1,780 
1,680 
1,640 
1,580 
1,680 
1,700 


1905. 

1906. 

Outturn 

Value 

' Outturn 

Value 

per 

per 

per 

per 

acre. 

niaund. 

acre. 

maund. 

6 

7 

8 

9 

lbs. j 

Rs. A. 

lbs. 

Rs. A. 

2,060 

9 8 

*2,160 

11 8* 

2,060 

9 8 

1,920 

11 4- 

2,06i) 

9 6 

*2,080 

11 4* 

l,7s0 

9 12 

1,920 

11 S 

1,640 

9 12 

1,680 

12 0 

1,580 

7 8 

1,750 ! 

11 01 

1,740 

9 4 

1,560 , 

10 121 

2,*200 

10 0 

2,160 

11 Of 

1,900 

9 6 

1,800 1 

10 1*21 

1,950 

9 8 

1,040 ' 

11 St 


9 8 
9 4 
10 0 
9 6 
9 8 
8 8 
9 0 
9 10 
10 0 
9 12 
9 4 
9 8 
9 10 
9 10 
9 10 
9 8 
9 8 
9 8 
9 10 
10 0 
9 14 
9 10 
9 8 
9 12 
9 12 
9 8 
9 10 
9 10 
9 8 
9 12 
9 0 
9 10 
9 12 
10 0 
9 ID 
9 12 
9 10 


1,760 

1,81)0 

2,400 

1,640 

1,440 

1,840 

1,680 

1,920 

1,920 

2,600 

1,520 

1,760 

1,680 

1,840 

1,680 

2,000 

1,630 

1,760 

1,640 

2,160 

1,920 

1,760 

1,720 

1,920 

1,640 

2,080 

1,360 

1,680 

1,680 

2,320 

1,400 

1,840 

1,840 

1,920 

1,7*20 

1,880 

2,560 


11 

11 4 
11 0 
10 12 
10 

11 0 § 




* Too much steeped, 
t Very weak ; too much steeped. 


11 
11 
10 12 " 
10 8 
10 12 
10 8 
11 8 
11 12 
11 4 
11 0 
10 12 
11 4 
11 4 * 
11 0 
11 4 
n 85 ! 
11 451 

11 4 
81 0 

12 0 
11 0 
11 0 
11 0 
11 0 
11 4 


n 

11 4 
11 4 
11 4 
11 1-2 


5F Over-steeped. 


$ Weak ; too much steeped. 
§ Steeped too long. 
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1904. 

1905. 

3906. 

Serial 

No. 

,?VAMK OF VABIETY. 

Locality from 
which obtained. 

Outturn 

per 

acre. 

Value 

per 

maund. : 

Outturn 

per 

acre. 

Value 

per 

mannd. 

Outturn 

per 

acre. 

Value 
■■ per 
mauiid. 

1 

2 

3 

4 


6 



9 


Corchorus 

olitorius. 


lbs. 

Rs. 

A. 

lbs. 

Rs. A. 

lbs. 

Rs. A. 

48 

Tosha 

Pabna 

1,365 

8 

6 

1,760 

10 0 

1,680 

12 0 

49 

Satnalla 

Faridpur 

1,275 

8 

6 

1,600 

10 0 

1,840 

12 0 

50 

Desilalpat 

Hooghly 

1,365 

8 

6 

1,600 

9 14 

1,680 

11 0 

51 

Bang! 

Dacca ... ' 




1,760 

9 14 

1,800 

11 12 

52 

Beonalya ... | 

Do. 

885 

8 

4 

1,140 j 

9 14 

2,000 

11 12 

53 

Nailta 

Mymensingh ... 

1,050 

8 

1 

8-1 

j 

9 10 

2,440 

12 2 

54 

Paknaliya 

Do. 

1,125 ^ 

7 

8 

2,640 

10 0 

2,080 

12 0 

55 

Tosha 

Pabna ... 

1,290 ' 

7 

8 

2,160 

. 10 0 

2,240 

11 12 

56 

1 

Halbilati 

Tippera 

960 


1 

8 

2,240 

10 0 

2,480 

11 12 



I 

} 


Many of the varieties have done exceedingly well this year. 
The following varieties yielded more than 25 maunds of fibre per 
acre : — 


Corchorus cwpsularis — 

(1) Baran, Mymensiiigh 

(2) Kakyabombai, Serajganj 

(S) Amonia, Faridpiir 

(4) Beswal (farm-grown seed) 

(5) Do. ( ditto ) 

(6) Bhadoya, white, Jalpaiguri 

(7) Deswal (farm-grown seed) 

(8) Do. ( ditto ) ... 

OorehoTus olttonus — 

(1) Nailta, Mymensingh 

(2) Paknaliya, ditto 

(3) Tosha, Pabna 

(4) Halbilati, Tippera 


lbs. 

2,160 

2,080 

2,160 

2,400 

2,160 

2,080 

2,320 

2,560 

lbs. 

2,440 

2,080 

2,240 

2,480 


and their quality is upheld by the appraisement figures. 

The most striking feature of this experiment is the continu- 
ous superiority of the Deswal farm-grown seed, (l) Baran of 
Mymensingh, (2) Amonia of Faridpur, (3) Kakyabombai of 
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Serajganj, ( 4) Deswal of Serajganj, and (5) Barapat of Mymen- 
singh (Qo') chorus capsularis), and (1) Nailta of Mymensingh, (2) 
Paknallya of Mymensingh, (3) Tosha of Pabna, and (4) Halbilati 
of Tippera ((7orc/^oniA- olitorius) are recommended to the notice 
of cultivators, and special attention is called to the benefit of 
selecting and keeping strong plants for the production of one’s 
own seed-supply. Practically speaking, the above varieties of 
jute (also any other so-called variety of Bengal jute) may be 
classed as red or green-stemmed CorcAoms cap.w^uW.s, and red 
or green-stemmed Corchorus olitorius. There is no evidence, 
so far as plant-growth goes,, to prove that we are dealing with 
fifty-six different varieties : 

CorcAc)/*?/.'? green-steiimi^ 


(1) 

Baran 


... ist week of 

(2) 

Barapat 

... 

... 1st 


o 

(3) 

Kakyabombai 


1st 

5J 

57 

(4) 

Deswal 


... 1st 


55 

(5) 

Barapat 


. ... 1st 

5J 

55 

(8) 

Amonia 


... 1st 

51 

55 

(9) 

Kamarjani 


. 1 st 

5< 

55 

(10) 

Deswal (farm see(i) 


... 2nd 

J5 

55 

(11) 

Dhaleswari 


... 1st 

5> 

55 

(12) 

Belgacbi 


... 2nd 

55 

55 

(13) 

Deswal (farm seed) 


... 2nd 

J5 

' 55 ■ 

(15; 

Belgacbi 


... 1st 

15 

55 

(17) 

Desi 


... 2nd 

55 

55 

(18) 

Desinallya 


... 1st 

55 

55 

(19) 

Dhalsundar 


... 1st 

(j5 

55 

(20) 

Deswal (farm seed) 


... 2nd 

55 

55 

(21) 

Kajla 


1st 

, 55" 

55 

(22) 

Parbatia 


1st 

75 

55 

(23) 

Alls 

■ ■ 

... 1st 

53 

55' , 

(24) 

Parbatia 


... 1st 

55 

55 

(26) 

Deswal, "white 


... 1st 

55 

55 

(27) 

Deswal, red (with red leaves) 


1st 

55 

55 

(28) 

Tosha (with red flowers) 


... 1st 

55 

55 

(29) 

Deodhali, ditto 


... 1st 

55' , 

55 

(30) 

Farm seed 


... 2nd 

55 

55 " ,, 

(31) 

Plmleswari 


.. 2nd 

55 


(33) 

Betre, white 


... 1st 

55 

55 .. ■ 

(34) 

Hewti, red 


... 1st 

5» 

55 

(38) 

Bhadoya, red 

... 

... 1st 

55 

57 
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Corokorus eapsularis^ green-&temmed--co7icld. 

(39) Ucldliappat 

(40) Farm seed 

(41) Sutpat 

(42) Dhalsimdar 

(43) Baian 

(44) Hewti 

(45) Bliadoya 

(46) Hewti 

(47) Farm seed ... 

Gorchorm capsidaris, red-stemmed — 

(6) Naiita 

(7) Nalpat 
(14) Agneswar 
(16) Bidyasundar 
(25) Chotapat 
(32) Betre, red 

(35) Hewti, white 

(36) Mixed seed ... 

(37) Bhadoya, red ... ... 

Corchoms olitonus^ green-stemmed — 

(51) Bangi 

(50) ? mixed seed 

(53) ? ditto ... 

(54) - ditto 


Flowered in 1906. 


- 1st week of 

August. 

. 2nd 

o 

55 

. 2nd 

?v 

53 

, 1st 

53 

55 

. 1st 

5' 

53 

. 1st 

55 

35 

. 1st 

53 

53 

.. 1st 

53 

33 

. 2nd 

55 

55 


1st 

week of August. 

1st 

55 

13 

2iid 

35 

3 1 

.. 2nd 

55 

,3 . 

>. 1st 

53 

55 

.. 1st 

35 

>1 

1st 

3 5 

y 

.. 1st 

35 

51 

.. 1st 

5) 



3rd week of August. 


red -stemmed — 

(48) Tosha ... ... ... ... 1st week of August 

(49) Satnalla ... ... ... 3rd „ ^ 

(5,5) Tosha ... ... ... ••• 2nd u n 

(56) Haibilati ... ... •». 2nd >j 

Hence, amongst the above fifty-six so-called varieties, Corcho- 
rus capsularis appears to be generally green-stemmed, while 
Corchorus olitorius is commonly red-stemmed. This appears to be 
the case throughout Bengal. This would seem to be corroborated 
by the greater prolificness of the green-stemmed capsularis over 
the red-stemmed, and by the red-stemmed olitorius over the 
green -stemmed Accordingly, a green-stemmed capsularis or a 
red-stemmed olitorius should he chosen. 
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((i) Spacing experiment . — lu this experiment the Deswal 
variety was employed. No manures were applied. The crop 
received the same treatment as in the manure experiment, except 
that at thinning time, in one plot plants were thinned out to 4 
inches apart, in another to 6 inches apart, in a third to 8 inches 
apart, and in a fourth to 10 inches apart. 

The following table gives the results of the last three 
years : — 


Degree of 

Outturn of 

fibre per acre, 

ill lbs. 

spacing, 

— 




in inches. 

1904. 

1905. 

1906. 

4 

... 2,079 

1,319 

660 

6 ... 

... 1,478 

1,190 

1,176 

8 

882 

1,025 

1,020 

10 

... 1,183 

797 

912 


The results for 1906 on the whole tend to corroborate those 
obtained in previous years, viz., that thinning out plants to 4 
inches apart is the best distance. The poor yield in the 4-inch 
thinned-out plot in 1906 is due to negligence on the part of the 
Overseer, who failed to observe uniform conditions throughout the 
experiment. The plants in the 4-ineh thinned-out plot were only 
half the size of the plants in the 6-inch thinned-out plot, showing 
great diiference in uniformity of the two plots. The figures for 
1906 are given with due reserve, and this point should^be borne 
in mind. There is very little difference in the quality of the fibre 
from all the plots. 

(e) Experiment with seed-supply . — This experiment is to 
compare the effects of sowing seed thinly and thickly, saving seed 

therefrom, and comparing the outturn and fibre from seed obtained 
in each way. 

The following table shows the results for 1906 : 


(0 Seed obtained from la.st 
jeai^s crop for which 
the seed was^ sown 
thickly. 

{it) Seed obtained from last 
year’s crop for which 
the seed was sown 
thinly. 


Outturn 
in lbs. 

(i) Seed sown thickly 

in 1906 . 1,410 

(tV) Seed sown thinly 

in 1906 .. 1,500 

(i) Seed sown thickly 

in 1906 1,584 

(it) Seed sown thinly 

in 1906 1,'782 
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The results tend to show that thin sowing, which gives a 
little more air and sunshine, tends to produce better seed. 

(/) Drill versus broadcast sowing. — One-fourth acre plots 
were eho.seu. In one plot the seed was sown broadcast, while in 
the other seed was sow'ii in drills by means of an indigo drill 
adjusted to deal with jute seed. The crop received the same 
treatment throughout. As results were almost equal, nothing- 
can be stated in favour of either method. Also as seed is cheap 
and the crop is thinned out to 4 inches apart while young, there 
is no advantage to be gained by sowing seed by means of drills 
on small areas. For large areas, with the object of simplifying 
the thinning process, there might be some advantage in u, sing 
the drill. The valuation is just in favour of drill sowing. 

Conclusions. 

— Jute grows very well in rotation with aman paddy and 
potatoes. On low-lying land a good crop of aman paddy can 
be obtained, while on high irrigable land potatoes may be 
grown after jute in the same year. 

S'itd : — For the Burd wan district the third w'eek of April 
should see all jute sown, to ensure a good crop of paddy 

the same year on the same land. For potatoes to follow jute, 
the jute seed time is not so important. 

— Sixty-eight and-a-half maunds of cow’dung, or 7| 
maunds of castor-cake, per acre applied just before sowing the seed 
will well repay the cost of their application. 

Ddh . — In choosing seed, it is advisable to select a green- 
stemmed cofsularis variety, or a red-stemmed olitorius variety. 
Of the former, (1) Baran of Mymensingh, (2) Amonia of Faridpur, 
(3) Kakyabombai of Serajganj, (4) Deswal of Serajganj, and (5) 
Barapat of Mymensingh, and of the latter, (1) Tosha of Pabna, 
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■ith . — The jute .seed-bed can be weD prepared bj eight 
ploughings with the ordinary country plough, and by three 
ladderings with the ordinary country ladder. 

i.nJi . — The aftei'-eultivation will be well done bj' passing the 
local over the field when the plants are 2 inehe.shigh, and by 
thinning the plants out to 4 inches apai-t when they are 6 inche.s 
high. Possibly one w’eeding may be necessary. 

7th . — Special emphasis is laid on the great benefit that is to be 
derived from taking a suitable variety, growing the plants with 
plenty of light, and saving the seed.s from the .strongest and 
healthiest plants for the next year’s crop. If this be continued for 
several years, there will be produced seed that will give much 
stronger and larger plants than the original seed. 

Cuttack. 

In 1905 it was found that jute grows well on the Cuttack 
farm, so a series of experiments on this crop was inaugurated 
this year. 

Meteorology.— The following table shows the rainfall recorded 
on the farm during the first nine months of the year : — 


: Average . • Farm 

rainfall in i amount, in iN umber 
district, in J inches, rainy 

inches. 1.906, days. 


January 
February 
March... 
April ... 


1st week 


5 
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Months. 

Average 
rainfall in 
district, in 
inches. 

j 

; , Farm 

; amount, in 
! iuelies, 

j 1906. 

Number 
of rainy 
days. 


rlst week 



1-07 

2 


2Hd „ 



•64 

3 

June 



9-72 




Srd „ 



2-44 

5 


Utb 



2-24 

5 



6-39 

15 


'1st week 


/ 

1-24 

5 


2nd ,, 



•72 

4 

July 



11-86 




Srd ,, 



3-22 

7 


,4bh „ 


' 

1*69 

. ... 

8 



6-87 

24 


1st week ' 



1-02 

3 


2nd ,, 



1-62 

5 

August ... J 



13-Si 




Srd „ 



-03 

1 


.4th „ , 



3-82 

6 



8-46 

15 


1st week 

i 

'1 

, ' ri 

4-09 

6 


2nd ,5 


1-24 , 

3 

September . , , i 


... 1 9*91 J 




Srd „ 

■■■! ■■■ ■ 

•91 

4 

1 

4th „ j 

■ i . 

1 ■■■■■■ '■ , 

2-22 

2 ■ 


■ I 

8-46 

'' W::: 


The seed time in Cuttack for jute is the end of March and 
the beginning of April. The average rainfall of the district for 
January, February, March and April is only 3*29 inches, and 
hence irrigation may be said to be necessary for this crop. The 
ordinary canal lease for aman paddy land lasts from June to the 
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end of March. Hence irrigation up to the end of March is pos- 
sible without extra cost. Then with ordinary good luck, the 
crop will thrive well enough till the monsoon comes when the 
crop flourishes. In 1906 the plentiful rains of February allowed [ 

of all cultivation being done -without irrigation. March was ji 

very dry, and one irrigation was necessary in the first w’-eek of I 

April to allow of the preparation of the seed-bed and to supply ' 

the moisture for germination. After that, no further application | 

of water was necessary. j 

Character of Excepting a few acres of high sandy I 

land, the soil is sandy loam, resting on a sub-soil of similar | 

composition. The following table shows the composition of f 

each : — !l 

■' ' i 

Sub-soi!, I 

2nd 9 inches. 

84'33 ,, 

4*83 

' 6-37 ■■ '■■■'■A''" I 

''*39 
•41'. 

'..•33, .' 

" ■ *17, 

'. *03,. , ■ ■ 

•007 
•06 
307 

10000 

•02 I 

, *001' I 

-•004 , : . I: 

Ine soil IS rather poor in nitrogen, phosphoric acid, potash [.! 

and lime. ■ ■ 

. ■ , ■ . , 

Experiments , — The scheme included (1) Manurial ; (2) Cut- | 

ting at different stages ; (3) Variety. |l 

Seed-time, second week, April. Harvest, August, first to 
fourth week. The land received eight ploughings, six ladder- f; 

ings, one on irrigation thinning, and one harrowing. i; 

Manurial . — The following manures, in kinds and quantities as j 

stated below, were compared. Deswal of Serajganj variety was 


Insoluble silicates and sand 



Surface soil, 
1st 9 inches. 

86 66 

Ferric oxide 

... 


... 3'74 

Alumina 



5 52 

Lime 



'30 

Magnesia ... 



•59 

Potash 



•24 

Soda 



... *03 

Phosphoric acid ... 



... ’03 

Sulphuric acid ... 



•01 

Carbonic acid 

... 


•05 

Organic matter and combined 

water 

... 

... 2-83 

Nitrogen 

••• 

Total 

... lOO-OO 

•04 

Available phosphoric acid 

••t 


*002 

Available potash 

.. 


... -004 
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employed. Seed was sown on the 10th April and the crop was 


harvested on the 17th August. 

The following are the 

results 




Yield. 




One-fifth 
acre plot. 

Per acre. 




Mds: srs. . 

Mds. srs.. 

!. Unman ured ... ... 



1 33 

9 ^ 5 

2. Cowdung, 100 maniids ... 



1 39 

■9 35 

j Cowdung, 100 ,, 



■ 2 15 

11 35 

1 Saltpetre, 1 1 ,, 




^ ( Cowdung, 100 „ 

} Superphosphate, 3 „ 



2 9 

1 1 5 

1 Cowdung, 100 ... 



\ 


5. i Superphosphate, 3 ,, .. 



V 2 26 

13 10 

(Saltpetre,!^ „ 



i 



To the above another plot may be added (No. 6), which 
had grown potatoes in the preceding two years and had been 
heavily manured with village refuse and oil-cake. Plots Nos. 1 
to 5 grew aus paddy in 1905, and have most probably never 
been manured. In plot No. 6 seed was sown on the same 
day as the others, and harvested on 24th August. Deswal 
seed was sown and 100 raaunds of cowdung per acre were 
applied. The following is the yield : — 

Outturn, Outturn 

one-fifth acre. per acre. 

Mds. srs, Mds. srs. 

6. Cowdung, 100 niaunds ... ... o 2^ 25 12|- 

The following statement shows the economic results of the 
plots : — 


Cost per acre. 



Yield 

per 

acre. 

Cultiva- 

tion. 

M Jinn res. 

Total. 

■ '■■ ■ ■ 

Value 
outturn 
per acre. 

Profit 
per acre. 


Mds. 

Rs. A. r. 

['Rs, A., p. 

Rs. A, P. 



(1) Unmanured ... ... j 

% 

24 13 6 


24 13 fi 

91 4 i 

66 6 

(2) Cowdung ... ... .. 1 

% 

24 13 6 

51 1 0 

29 13 6 

98 12 i 

68 14 

(3) Cowdung and saltpetre .. j 

m 


12 S 0 

3S 4 fi 

138 12 i 

80 7 

(4) Covydung and superphosphate [ 


25 10 0 

12 0 6 

37 10 6 

111 4 1 

73 9 

(5) Cowdung, superphosphate and 1 
.saltpetre ... ... ... | 

13 

■ 52Y35t6 :: 

19 8 6 1 

46 14 0 


85 10 

(6) Cowdung after potatoes ... j 

25i 


3 14 6 j 

;rAI':2::9:; 

252 8 

211 5 
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Leaving out plot No. 6 for a moment, the results of the 
other five demonstrate the efficacy of applying nitrogen, phos- 
phoric acid, potash and calcium in a soluble state to a quick- 
growing plant like jute whose chief growing period extends over 
only three months. This experiment was really most interesting, 
and it was possible to see the effect of the manures from a distance. 
I do not agree with the figures of the Overseer for plot No. 5, for 
this plot w^as examined carefully nearly every fortnight during 
the season and very little difierenee could be detected between 
plots Nos. 5 and 6, and I think the figures for plot No. 6 more 
nearly represent the outturn of plot No. 5 than the given figures. 
Still the eye can be misled, and we had better leave it to time to 
decide the question. Plots Nos. 5 and 6, to the eye, were equal 
to anything we had at the Burd wan farm. 

(1) Variety eajpm'men^.— Deswal of Serajganj, Barapat of 
Mymensingh, Hewti of Jalpaiguri (all three CorcAoriis capsularis) 
and Satnala of Paridpur ( 0. oUtorius) were compared. The plots 
were manured at the rate of 100 maunds of cowdung per acre. 
Seed was sown in the second week of April and the crop was 
harvested in the second week of August. The outturns were as 
follows : — 


OUTTUEN 



^,th acre plot. 

Per acre. 


Mels. 

Mds. 

(I) Deswai... 



(2) Barapat 


lOf 

(3) Hewti 


I3| 

(4) Satnala 


5 


Hewti of Jalpaiguri gave the best return. The poor yield 
all round in this case is due to the fact that in 1905 the land was 
levelled, i.e., the upper surface of five inches removed. 

Quality of Fibre.— Hhe following statement shows the ap- 
praisement of the quality of the fibre produced in the different 
experiments. No distinction can be drawn between the fibres of 
the different plots as all are valued about the same. The figures 
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demonstrate that a first-class quality of fibre is produced on the 
farm. 


Desceiption op sample. 


Appraisement, 16 annas— in 

PULL. 


Vnriotv of ^eed. 


Details of experiments. 

o 

'o 

bD 

S 

9 

bD 

C 

0) 

w 

CD 

« 

O 

a 

o 

• 

fl » 

s o 

ns. i 

: 

rS ^ 1 

3 S ; 


a 

02 

^ I 


•< . 1 


2 

3 

4 

0 

6 

^1 

8 

Manure expei'hnents. 

As. 

As. 

As. 

As. 

As. 

Ks. A. 

I. — With cowdung ... 

II.— With cowdimg and super- 

12 

16 

12 

12 

16 

11 0 

phosphate 

12 

16 

12 

12 

16 

11 0 

III. — With cowdung and saltpetre 

IV. — -With cowdung, superphos- 

12 

16 

12 

12 

16 

16 

11 0 

phate and saltpetre 

12 

16 

12 

12 

11 0 

V.— Unraanured ... 

12 

16 

12 

12 

16 

11 0 

Rotation experiments* 






10 12 

I. — With aman paddy 

12 

10 

8 

10 

16 

II.— With plot No. 30 

12 

10 I 

8 

10 

16 

10 12 

III.- Ditto 24 

U 

14 

16 

H 

16 

12 4 

IV.- Ditto 23 

14 

14 

16 

14 

16 

12 4 

V.— Ditto 

14 

14 

16 

14 

16 

12 4 

VI.— After potato crop 

14 

14 

16 

14 

16 

12 4 

Gutting at different stages, 

I. — Out before flower bud 

12 

16 

8 

14 

15 

10 12 

II. — Cut in flower 

12 

16 

8 

14 

15 

10 12 

III.— Cut when fruits have set ... 

12 

16 

8 

14 

15 

10 12 


Description of sample. 


Appraisements. 


Local name. Botanical species. Original locality, | ^ 


§3 ‘ 5 s Si 

£ I i II 

c /2 uJ fe i<3 


VarUty experiments. 

Banapat ... 0. Capsularis ... Myinensingh 

Deswal ... l>itto ... Seraigan3_ 

Hewti ... nitto ... Jalpaiguri 

Satiiala ... 0. OUtorius ... Faiidpur 


As. 

As. 

As. 

As. 

As. 

Rs. 

A. 

12 

14 

12 

12 

15 

11 

0 

12 

14 

12 

12 

15 

11 

4 

12 

14 

12 

12 

15 

11 

0 

12 

14 

12 

12 

15 

11 

4 


Jute in rotation with Paddy in the same tear. 

Burdwan. — At Burdwan this experiment was commenced in 
1905, when a crop of paddy in addition to a crop of jute was 
obtained from the same land in the one year. After harvesting 
the jute crop towards the end of July, aman paddy was trans- 
planted and the crop was harvested at the same time as the 
ordinary paddy crop in the beginning of December. 
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j 

In 1906 the experiment of growing paddy in rotation with 
jute in the same year was repeated. Jute was sown in the second 
week of May, and the crop was harvested in the first week of 
£ A-Ugust. Aman paddy was transplanted in the third week of 

I August, and the crop was harvested in the first week of December. 

I prepared before sowing by 8 ploughings and 3 

I laddering.s, and the jute crop was hidared three times, thinned 

once and v'eeded twice; while after the jute crop was harvested, 
the land was ploughed three times and laddered once to prepare 
for the transplanting of aman padd};-. The paddy crop was 
given one weeding, one hoeing and one watering. The following 

table shows the result of the experiment during the past two 
years : — 



1905. 

1906. 

Chop. 

yield per acre in inannds. 

^'ieid per acre in niauncl.s. 


Grain. 

Fibre or 
straw. 

■ i 

'.mill. j *’'•'’'■0 

.Straw. 

Jufce : 

Paddy (coarHe) .” ! 

Jute ... ... ... 1 

Paddy (Hue) ... | 


16 

191 

'll 

‘l2| 

17! 

, ' 22 ' ' 

17f' 

19 


In 1905 meteorological conditions were not favourable to a 
good paddy crop. In July the abnormal amount of 37 '95 inches 
of rain was recorded, in contrast to an average of 12 ’32 inches for 
the district, while 3 inches more than the normal rainfall was 
recorded in August and September. This caused very unfavour- 
able growing conditions for the paddy crop before September. A 
yield of 16 maunds of jute followed by an outturn of IS^^y maunds 
of paddy grain and 19|- maunds of straw is, therefore, verv 
reassuring. 

In 1906 no rain fell in April, and as the canal was unable to 
supply water, the jute sowing was three weeks late. Hence the 
jute harvest was retarded, and the growing period of the paddy 
crop was shortened by three weeks. The return of 17f maunds 
of jute followed by 18 maunds of grain 22 maunds of straw 
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from a coarse variety of paddy and 12^ maunds of grain fins 19 
mannds of straw from a fine variety of paddy, are very satisfactory\ 
The following table gives full details of the experiment in 


both years 





1 

Outturn per acre. 

Crop. i 

Quantity of 
niaruire applied 
pier acre. 

Date of 
planting. 

Date of j 

hfirvesting. | 

Crain. 

Straw or 
fibre. 

1905. 

Jute 

Paddy (coarse) 

Cowdung, 5 tons 
No manure 

1st May 1905 
3rd Aug. ,, 1 

1 

, 20th Julyl905j 
4th Dec. 

Mds. 

Mds. 

:i6 

19| 

1906. 

Jute 1 

Paddy (coarse) 

Unman ured 
Saltpetre, 30 seers 

10th May 1906 
18th Aug. „ 

3rd Aug. 1906 1 
5th Dec. „ 

"is 

17f 

22 

1906. 

Jute ... 

Paddy (fine) 

Unman ured 
Saltpetre, SOseers 

10th May 1906 
18th Aug. „ 

3rd Aug. 1906 
5th Dec. ,, 

. 12-1 

171- 

19 


In 1905, xV were taken. These plots had for the 

previous five years only grown jute each year. Cowdung at 
the rate of 5 tons per acre was applied to the land before the 
last ploughing in the preparation of the jute seed-bed, and the 
paddy crop received no manure. In 1906, four xV acre plots were 
taken on land that had previously grown sugarcane.' No manure 
was applied to the land for the jute crop, but the paddy crop 
was top-dressed with 30 seers of saltpetre per acre. 

The following statement shows the economic results of the 

experiment in 1906 : — 




Yield per acre. 


Money 
value of 
outturn. 

Profit. 

Crop. 

Grain. 

Fibre or 
straw. 

Cost of 
Cultivation. 

Per crop. 

Per acre. 

Jute 

Coarse paddy 
Average of 79, 
80 and 81-^ 
3 plots. 

— — : . [] 

I'Jute 

ipme paddy 

Mds. 1 

"is 

Mds. 

17|,: 

22 

17-1 

19 

Es. A. 
52 6 

35 1 

56 13 

36 0 

Bs. A. ! 

179 7 

57 3 

180 12 

64 13 

1' .Es. ''A.: 1 
127 1 

22 2 
123 15 

28 13 

149’ 3 

;';';:i52;^J2,;:';''' 


These figures do away entirely with the idea that if the area 
of jute cultivation is increased, the people’s food-supply will be 
imperiUed, for not only is the raiyat’s food-supply assured by 
the paddy crop, but in the same year a crop of jute is obtained 
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from the same land, and this extra crop will enable the culti- 
vator to obtain other necessities of life than those ensured by the 
paddy crop. A net profit of Rs. 150 per acre is well worthy 
of a farmer’s consideration. 

OuttacJi.—AJu Cuttack the same experiment of growing atnccti 
paddy in rotation with jute on the same land in the same year was 
commenced in 1906. Land that probably has only previously grown 
paddy was selected. Two plots, one-fifth of an acre each, were 
taken. As the land was very poor, a good dressing of cowdung, 
at the rate of 400 maunds per acre, was applied. Destval jute 
was sown on April 10th and the crop was harvested on August 
21st, after which the aman paddy was transplanted on August 
26th, and the crop was harvested in December. 

The following table shows the result of the e.xperiment ; — 



Manure 

.Planted, 


Yield per Acre. 


Harvested. 

Grain. 

Fibre or 
straw. 

Jate 

Paddy ... 

Jute ... 

Paddy ... 

Cowdung, 400 maunds 
Unmanuied 

Cow’d ling, 400 maunds i 
Unmanured ... 

10th April ... 
26th August 
loth April 
26th August 

21st August 
othBecemberj 
21st August 1 
pthDecemberi 

' Mds. 

181,, 

... m : 

Mds. 

17^ 

m 

15 


An average crop of 16f maunds of jute, followed by an aver- 
age yield of 18 maunds of paddy grain, p/ws 34|- maunds of straw 
w’as obtained per acre. This must be regarded as very satisfactory 
when it is remembered that jute is a new crop in the district. 

The following table shows the economic results of the experi- 
ment 


Crop, 

1 Yield PER Acre. 

Cost of 
cultiva- 
tion. 

Money 
value of 
outturn. 

Profit. 

Profit per 
acre. 

Grain, 

Fibre or 
straw. 


■Mds.:':;'.'^ 


Ks. A. 

A.' ^ 

Ks. :A. V 

Rs. A. 

■Jute"; ■'■','■■■'■■'....■■■'■ ■/ ■ 


' 171': " 

44 13 

' : 177 ^' 3' 

122 11 


Paddy 

181 

33| 

18 6 

43 0 

24 10 

157* 5 

Jute 


15 

44 13 

150 0 

105 3 


Paddy ... 

in 


18 6 

41 0 

22 10 

128*13 


Hence an average net profit of Rs. 143 per acre per annum 
was obtained, 
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Conclusions. 

1. On aman paddy land, both jute and paddy can be grown 
in rotation with each other on the same land in the same year. 

2. For the Burdwan district, the third week of April should 
see the jute sown to enable the jute crop to be harvested in the 
last week of July and the aman paddy to be transplanted in the 
first week of August. The land should be cultivated for 8 to 
10 days between the harvesting of the jute and the transplanting 
of the aman paddy. 

3. For the Cuttack district, the jute seed should be sown 
in the last week of March, and the jute crop should be harvested 
in the end of July. 

4. The jute seed-bed can be well prepared by 8 ploughings 
with the ordinary country plough and by 3 ladderings with the 
ordinary country ladder. 

5. For paddy the land is well prepared with 3 or 4 plough- 
ings with the ordinary country plough and 1 or 2 ladderings. 

6. An application of 100 maunds of cowdung per acre to 
the land before sowing jute and a top dressing of one or two 
maunds of saltpetre per acre to the paddy crop when the land 
is just moist {i.e., when the soil is beginning to dry) will be found 
very efficacious. 


7. The raiyat’s food-supply is not only assured, but the 
extra jute crop gives a handsome profit. 



THE TRIAL OF EXOTIC DROUGHT-RESISTING 
PLANTS IN INDIA. 

By F. G. SLY, i.c.s., 

Qtfih of Agriculture m India. 

Prom time to time recommendations are received for the 
introduction from other countries of drought-resisting fodder 
plants, as a remedy for the heavy losses of cattle that occur in 
famines. The most important of these recommendations have 
been made by the Indian Famine Union, who, in 1902, urged the 
experimental trial of several Australian and South African salt- 
bushes and sheep-bushes. In 1903, the same institution di’ew 
attention to the successful work done by the United States 
Department of Agriculture in the introduction of Australian 
salt-bushes into aidd tracts, more pai’tieularly in alkali soils. 
Considerable attention has been given to this subject in India, 
and it seems desirable to give a short account of the more im- 
portant trials, I am indebted to Directors of Agriculture and 
other Government ofccers for the necessary information. 

The most detailed trials have been made in the United 
Provinces, with the dual object of introducing a good fodder 
plant and of reclaiming the large alkali tracts, known as reh or 
mm-. The tests have been usually made both at the Saharaupore 
Botanical Gardens and at the alkali stations in charge of the 
Provincial Department of Agriculture. The late Mr. Gollan 
Superintendent of the Government Botanical Gardens, has 
supplied the following summary of the results of experimental 
tests. 

Pentzia 'oirgata . — The South African Sheep Bush. “This 
plant closely resembles an Artemisia, and is said to be a good 
fodder for sheep and goats in its native country and in some parts 
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of Australia, where it has been introduced. It has also been 
strongly recommended as a suitable plant to introduce into ly 
sandy tracts and for culture in saline soils. As it was thoug t i 
mio-ht prove useful for culture in the re^-infected tracts in these 
provinces, seeds were procured in the year 1883 from the Botanic 
Gardens, Adelaide, and were tried at Saharanpore. Seeds sown 
in March came up freely, but even under pot culture in the 
shelter of a verandah, only a few sickly-looking plants survived 
the rains. These recovered after the cold season had fairly set 

in, and by the beginning of the following rains had developed 
into strong healthy-looking plants. Some ot these were planted 
out in the ground, and others were retained under pot in 

cover. Those put out in the ground all died before the end of the 
first rainv month, and those which were under cover only survived 
for a few weeks longer. The plant may succeed in Sind or in 
other drier parts of the Punjab, but in these provinces it stands 
no chance whatever. It does not now exist in the garden, and is 
also probably completely lost to the country. It is easily raised 
from seed sown in the autumn or in the spring. Cuttings put 
. down in December rooted freely. 

“ AustraUan salt bushes {ahenopodiace(B).— These plants 
have a great reputation in Australia for thriving on dry and salt 
land ; many of them form excellent feeding for stock. Different 
species have been tried in this country, mainly with a view to 
determine whether they would grow on alkali soils and contribute 
to the establishment of fodder reserves. _ The most complete 
trials were of Atriplex nummularia (Linn). Grown m the 
Saharanpore Garden, this species did well and produced seed ; the 
plants died off in five to seven years. The plants raised from 
seed gathered in the gardens were short-lived, and never so healthy 
as those from imported seed, dying in about three years. The 
plantation was allowed to die out, as there was no demand for 
seed, but a fresh supply has now been received.^ Seeds can be 
sown any time between October and March, or cuttings can be put 
down in the rains and the cold weather, but a very small percen- 
tage of these root.. Planted out on alkali lands in Cawnpore, 

to 
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Etah and Aligarh, the plant died out in every case ; the Director 
of the Botanical Department considers that the wetness of 
these lands during the rains was fatal to the plant. 

“ The following species have also been grown in the Saharan- 
pore Gardens :—(l) Atriplex halimoides ; {2) A. j^alulus ; (3) A. 
vesicaria ; (4) A. leptocarpa (5) A. canescens ; (6) A. ‘praHtraluni ; 
(7) A. spo7igiosum; (8) A. semihacmta ; (9) Chen, nit-rareaceuni ; 
(rO) Kochia villosa ; {11} K. hroivnii ; {12} K. sponpocarpa. 
Many of these failed to germinate, and not one species throve 
during the rains ; none of them attained anything beyond the 
stage of pot plants. Kochia sponpocarpa is stiW under trial. 
The general conclusion drawn from observation of these 
and other species obtained from Australia, is that the failure is 
due to the combination of heat and moisture during the monsoon 
season.” 

The soil in the garden is all an alluvial loam of somewhat 
stiff’ texture, so that no comparison of results in different kinds of 
soil was possible. Mr. Gollan reports that “ during the drv 
seasons of the year, salt-bush and other exotics indigenous to dry 
countries thrive fairly w'ell in it, but the moment the monsoon 
begins, most exotics from dry countries fall into an unhealthy 
condition and die. Under careful garden culture, AtripUx 
nummularia lived here for some years, but the plant would not 
have lived through a single rainy season, if it had been planted 
in a waste piece of ground where it had to take care of itself. 
Acclimatization in the full sense of the term was never attained 
in the case of anv of the species named.” 


''"Iplil 
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cases the o-erinination was very bad, both in good soil and in alkali 
soil AlHhe varieties gradually died out, the 
A. semibaccata, which was kUled by the heavy ^ ^ 

Three other salt-bushes, which have succeeded on ^alkali land i 

Arizona, were also tried, Atriplex oanescens, A. elegam B^ . 

natallii, which also failed from the baine ca ^ 1901-02 

A special test of Atriplex nummularia was made in 

under the iroidanee of the Director of the Botamoal Surv y 
india who reports the resuto iu the foUowmg words:- It 
“ happens It a few nronths before the ndran F^rme 
Union memorandum was presented to tie eore aij ^ 

„ive ^y " reiii; 

w Ld w teonght together by ‘^e Indian Jmn™ Umom 

The plant in question is AvrifUx nummulan,^^ 

for renewed trial, first because it happens to be one of the mos 

valuable of the exotic salt-bushes; again, because it is the one 
vaiuaDie oi ^^i . lime more hopeful results than 

that in the past has given for . . i fodder 

any other in parts of India where the introduction of such fodd 

is most desirable ; lastly, because on &is occasi^ 
ed in obtaining seed from Queensland, where the 
tions more closely resemble those of India than do the conditions 
of New South Wales, Victoria and South Australia, whence pr - 
vious supplies of seed had been drawn. Besides being tried at 
Calcutta hi the Royal Botanic Garden and in the gardens of o 
Agri-Horticultural Society, it was tried m the garden of t 
Madras Agri-Horticultural Society, so as to check the gei miDati 
„f tl^e seed. For serious experiment, the seed was distrib- 
uted to be sown at Dumraon in Behar, at Bangalore in Mysoio, 
at Gwalior in Central India, at Poona in the Deccan, at Saharan- 
pore in Upper India. In some places the seed failed to germinate 
Ltably at Gwalior, where the circumstance was asmbed t 
the crrmb heat, but as a rule it germinated, as the seed of t iis 
; fpec rusu^ly docc, veyy:freely; aud wheu planted out, the 


'll '1 ’ It ' ‘ '* i' ' - 
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young plants progressed favourably. In Caleutta and at Madras, 
liovyever, every plant was lost before the close of the rainy 
season, the month in which the plants perished at Calcutta 
• being September. In localities where the conditions are typically 
those of the districts this expeidment was intended to benefit, 
like Poona and Saharanpore, the plants at first throve better 
than in Calcutta or Madras, and all of them did not die out. 
The greater number, however, disappeared, so that even there 
the net result amounts in a normal season to the necessity for 
renewing the experiment at the same point in the following 
vear.” 

Trials of and 4. were also 

made in the dry zones of B urma, where the rainfall averages 
about 25 to 30 inches annually, but these also ended in failure. 

Uniform failure has thus resulted in all these trials in those 
great tracts of India, which are characterized by a fair monsoon 
rainfall, but which occasionally suffer famines with the failure of 
this rainfall. It is unnecessary to give in detail the results of 
trials in the still more unfavourable tracts of heavy rainfall, such 
as the Bast and West Coasts, Bengal and Assam, which were 
also failures, but it has been proved over and over again that 
these drought-resisting plants will not survive in a tract with a 
monsoon rainfall. The Director of the Botanical Survey writes — 
“In normal seasons, as a long series of carefully conducted 
experiments extended over more than twenty years have shown, 
it is impossible to preserve alive more than a fraction of the 
plants, and it is necessary to exercise special care in order to 
ensure the survival of this remnant, while in seasons when there 
is any material excess of rainfall all must perish ; and the experi- 
ment has either to begin with a new season where it began the 
( preceding year, or has to be initiated afresh. If it were possible 

; to predict a year beforehand that a particular season was to be 

I one of abnormally short rainfall, there would be a certainty that 

I such salt-bushes, as were sown fiar that year, would survive. But 

|; sowing’ of such a quantity of seed of these salt fodders as 

I would be sufficient to provide a supply of cattle-food adequate 


i 



I 
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to replace the loss, of the ordinary indigenous fodders that is im- 
plied in the mere fact that the salt-hushes are to be able to live 
and to thrive, involves an undertaking the costliness of which 
would be very great. The attainment of the object in view, 
which is the saving of the people’s cattle, would no doubt justify 
the cost. But there is another point to be considered. The 
undertaking to be adequate must involve the sowing of these 
salt-bushes on large areas that would normally be devoted to 
other crops, and only absolute certainty as to the accuracy of the 
forecast could justify the compulsion that the whole proceeding- 
must involve. Even if an absolutely accurate forecast could be 
guaranteed, the use of salt-bushes indigenous to India rather 
than of those recommended by the Indian Famine Union would 
still be distinctly indicated. A step in the direction of this end 
might be taken in a systematic attempt to naturalize the Indian 
salt-bushes, natives of those parts of India mentioned in para- 
graph 3, within the parts of India now under discussion. But 
the very fact that, in spite of the circumstance that these 
districts do unfortunately too often experience seasons that are 
conducive to the welfare of such salt-bushes, such plants never 
occur naturally within their limits, is a very certain indication 
that success in this undertaking cannot be hoped for.” Mr. 
Gollan expresses the same opinion that it is a waste of time and 
money experimenting with such exotics in any part of India where 
a monsoon rainfall is the normal condition of seasons. 

In view of these failures in tracts with a monsoon rainfall, 
more interest attaches to the trials in the sub-desert area of Sindh, 
Rajputana and the Western Punjab, where the rainfall is nor- 
mally scanty. I have only been able to secure reports of the 
trials in the Punjab. Prom 1882 to 1887, seed of Atnplex num- 
mularia was distributed to several districts for growth by local 
officers. Owing to the usual difficulties in carrying out such 
trials by officers with other duties, the records are far from com- 
plete or decisive, but in 1897 a special inquiry was made as to 
^ the results which gave the following information ; — Multan, some 
plants in existence but not used as fodder ; Rohtak, Sirsa and 
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Grurgaon, failures ; Dera Ghazi Kliaii, only four plants in exist- 
ence ; Muzaffergarh, all plants killed by floods; Hissar, some 
shrubs in fair condition, the leaves of which are eaten by goats 
as fodder ; Karnal, Jhang, Dera Ismail Khan, Gujranwala, and 
Montgomery, no trace of the plants found. 

A fresh distribution of seed of Atriplex nummularia and A. 
haMinoides was made in 1898 to the districts of Dera Ghazi Khan, 
Ferozpore, Karnal, Muzaffergarh, Jhang, Hissar, Montgomery 
and Gujranwala. The reports again sho\Y general failure, 
although some plants were raised with partial success in Hissar, 
Muzaffergarh and Dera Ghazi Khan. A further distribution 
of seed was made in 1899 ; in Jhang, Dera Ghazi Khan and 
Karnal the seeds did not germinate ; in Montgomery young- 
plants died after attaining a height of twelve inches ; in the 
Lahore gardens all the plants died after the rains ; in Gujranwala 
the few plants raised with difficulty’ also died ; in Multan only 
two bushes were alive ; in Hissar only 13 out of 200 plants 
survived the rains, but new plants had subsequently sprung 
up. A final test under careful conditions was started in 1902 in 
the districts of Hissar and Multan, which seemed to be the most 
suitable. “ A selected piece of Kallar ground was planted in 
three different ways, one portion with seed, another with seed- 
lings and a third with cuttings. Water was only applied in 
the initial stages of growth. The reports received are wholly 
unfavourable.” 

The experiments in the Punjab thus also ended in failure. 
Referring to the sub-desert area of India, the Director of the 
Botanical Survey of India writes as folloAvs : “ Here so far as mere 
moisture conditions are concerned, these exotic salt-bushes will 
grow. But owing to somewhat different temperature condi- 
tions they will not thrive so well as they do in their native habi- 
tats. These regions possess, however, a salt scrub of their oAvn 
comprising such species as Atriplex stocksii, Halocharis violacea, 
Haloxylon recurvum, Haloxylon mnltijiorum, Haloxylon salicor- 
nicum, Kochia indica, Salsola fortida, Salsola verrucosa, Suceda 
fruticosa, Suceda marilima, species that are in many cases as 
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highly valued by the inhabitants of these parts of India as fodder 
plants, and with quite as good reason, as are, in their respective 
native lands, the plants enumerated by the Indian Famine Union. 
To give a specific instance, Salsola fo7’tida is, in the Punjab, Raj- 
putana, Sindh and Baluchistan, quite as highly valued as a camel- 
fodder as in Central Australia is Atriflex nummularia, the 
species particularly selected and recommended by the Union for 
introduction into the very districts already naturally provided 
for with a similar plant. All the plants enumerated above 
possess over the species enumerated by the Union this great 
advantage that they are already at home and already thrive well 
under the conditions to which in the Indian deserts they are 
naturally subjected. It may be true that in such districts some- 
thing might and ought to be done to extend the growth of exist- 
ing and indigenous salt-bushes, at least to the extent of eliminat- 
ing the less nutritious and thus leaving more room for the more 
valuable ones. But it is in my opinion doubtful, though in this 
matter I write without the advantage of close personal 
knowledge, whether the existing needs of such districts call for 
the expenditure of public money in the direction indicated. I do 
not, however, think it doubtful that the expenditure can only be 
justified if it is based on the rise and spread of local public 
opinion on the subject, and feel certain that such opinion can only 
be sound if it is evolved from within. The efiect of even 
sound public opinion on the subject will, moreover, in all likeli- 
hood lead not to the mitigation of any existing distress but only 
to an increase in the quantity of stock that such districts can 
sustain — a point that will be considered further on and will 
necessarily leave matters in reality much as they are. ” 

Experiments were also made in the United Provinces with 
plants other than salt-bushes. Sorghum halepeme (Johnston grass) 
was recommended as an excellent drought-resister and good 
fodder. Sown in good soil, the root development was so alarming 
that it was dug up ; it is a troublesome weed in the Saharanpore 
Gardens, where it was apparently introduced by accident, so that 
it could only be grown on poor sandj^ soil without being a danger 
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to cultivation. Gytisus frolifer (inaccurately called tree-lucerne ) 
germinated freely, but every plant was killed off by the heat of 
, ^ May and June, though carefully tended. Five species of grass 

said to flourish in Arizona were also tried in 1902, but failed to 
germinate. The names under which they were received were 
Pappophorum apertum, Pappophorum vagvmtum, Eriocloa 
ouspidata, Sporobolus strictus and Boutclooa rotkerihi 

Special mention may be made of the trials in many parts of 
India of Po/SpcdwM dilcitdtuTn a drought-resisting grass. The 
results are summarized by the Director of the Botanical Survey 
in the following words : It so happens that this very grass had 

[ for some considerable time prior to the submission of these papers 

been receiving the closest and most earnest attention of the 
Government of India, and to the report of the Director of the 
Botanical Survey of India for 1901-02 has been appended a 
summary of the experience with this grass in all parts of the 
empire. The net outcome of a sustained endeavour to introduce 
this highly-praised drought-resisting grass into India has been 
to prove that in the regions where such a plant is most required 
this particular plant will only grow, even in normal seasons, so 
long as it receives irrigation; that as soon as irrigation is with- 
held, it dies oflf. It does not in fact subsist under Indian 
conditions so well as several equally nutritious native grasses do, 
and does not under irrigation give such a large return as some 
other grasses, native and introduced. ” 

Sachalin [Polygonum Schimdt), a Japanese fodder 

grass, said to be drought-resistant and useful for binding sand 
dunes, has been tried in Madras, E,anehi> Lucknow, Saharanpore 
and Bangalore. It failed entireljf in most places ; the growth 
was sickly, irrigation was required to keep it alive, and the yield 
of fodder was small. ‘ 

An Abyssinian plant, known as Thasft’ (Eragrostis abyssiniea 
Link.), was tested for some years at Lucknow, Saharanpore, 
Ootacamund, Coonoor, Lahore and other places. It is only an 
annual, and thrived best in the dry hot weather, but required free 
irrigation ; the yield of grain was exceedingly small, and as a 
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fodder crop it cannot compare with others already grown under 
similar conditions. After trial for several years, it was abandoned 
as a failure. 

With this experience of the past as a guide, I would strongly 
deprecate any further extensive trials of exotic drought-resisting 
plants. The only possible chance of success seems to be in arid 
tracts, such as Sind, Kajputana and the Western Punjab, and 
even in these tracts I entirely agree with the opinion of the 
Director of the Botanical Survey that there is much more promise 
in the extension of the indigenous salt-bushes and other plants 
than in the trial of exotics. It is certain that the introduction ' 
of drought-resisting plants, such as Australian salt- bushes, can 
never prove a remedy for the heavy mortality of cattle during 
famines over the greater part of India. 


COTTON CULTIVATION AND TRADE IN THE 
CENTRAL PROVINCES AND BERAR. 

By L. E. P. GASKIN, i.c.s., 

Director of Agrievlture, Central Prorinces. 



Early History op Government Action. 

Government interference in cotton cultivation is no new thinir ; 
it can be traced back to 1788, in which year the Coui't of 
Directors ordered an annual supply of Indian cotton. Very 
complete accounts of the measures adopted up to 1860 are to be 
found in the “ Cotton Handbooks ” published for each Presidency 
in 1861, which it is unnecessary to reproduce in this article, but 
at the present time when the British Cotton Growing Association 
of the first decade of the twentieth century appears to be the 
natural successor of the British Cotton Supply Association of 
the sixties, it may not be out of place to give a brief account of 
the measures adopted in these Provinces as a direct result of 
the shortage of cotton caused by the American Civil War and of 
the subsequent progress of the trade. 

The Cotton Department, 1866 to 1877. 

A cotton department, headed by a Cotton Commissioner, was 
first established in Bombay, and the office of Commissioner was 
first held by Dr. Forbes, who had been engaged for some years 
in experimenting with exotic cottons. Dr. Forbes visited the 
Wardha district in 1866, and, as a result of the recommendations 
made by him, a “ Superintendent of Cotton Affairs ” was ap- 
pointed for that district. Mr. Rivett Carnac was appointed 
Cotton Commissioner for the Central Provinces and Berar on 
the 1st September 1866, and in his first report he wrote that 
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“these subjects received indeed so much attention in all the 
districts of the Central Provinces that the Cotton Commissioner 
on his appointment found that the wind had been nearly com- 
pletely taken out of his sails, and it was not possible for him to 
do much more than try and keep things on the same footing on 
which they had been placed by former careful arrangements.” 
This appointment lasted until 1871, when Mr. Rivett Carnac was 
appointed Commissioner of Cotton and Commerce with the 
Government of India, a post that was abolished in its turn in 
1876, for in the words of the Government of India “nothing 
more is now required on the part of Government with regard to 
cotton in India. The trade settled down and found its level after 
the excitement caused by the failure of the supply from America 
had passed away. The supply from the United States has been 
resumed, and there is no prospect of interruption ; the Cotton 
Supply Association which was the primary cause of Mr. Rivett 
Carnac’s appointment has been dissolved, and it is not probable 
that Indian cotton will again rise to the same importance in the 
English market except when other sources fail.” 

Mr. Rivett Carnac’s instructions were that the primary 
object of his appointment was “the introduction of foreign 
staples and the improvement of the indigenous plant,” and also 
that “ it would be his duty to watch over all affairs relating to 
cotton, and to further, so far as might be legitimately possible, 
all interests connected therewith.” Mr. Rivett Carnac was 
liberally treated in the way of staff; in 1869 he had three 
assistants (subsequently reduced to two) and three European 
gardeners in charge of cotton seed farms, in addition to the 
clerical and menial staff. The measures adopted by the Cotton 
Department may be classified as follows (a) The introduction 
of Exotics ; (b) The improvement of the indigenous plant ; and 
(c) Measures adopted for the assistance of the trade. 

Introduction of Exotics. 

Experiments were carried out in the Wardha, Nagpur, 
Amraoti and Akola districts with acclimatized “ New' Orleans ” 
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supplied by Dr. Forbes from Dliarwar. It was Hot successful, 
and was classed, on account of its weakness, below “ Dinyan- 
ghats, the indigenous Wardha cotton. Egyptian and fresh New 
Orleans sown in Nagpur were complete failures. In spite of 
these failures and the high character of the local cotton known 
as ‘‘ Hinganghats,” further experiments were decided on. Both 
New Orleans from America and acclimatised New Orleans fidm 
Dharwar were tried again the next j^'ear, but the results were 
disappointing, the outturn being small and the .staple weak. 
Mr. Rivett Carnac describes the results a,s follows : — “ The re.sult 
of this another year s experiments with exotic cotton may thirs 
be summed up. Although the plants were treated with more 
care than they would be likely to receive, if the cultivation 
became general, they succumbed to the climate — the yield was 
miserably small ; the staple weak and far inferior to the indigenous 
cotton. It may fairly be urged that the sea, son was an un- 
favourable one. But, in answer to this, it might be advanced 
that, notwithstanding the drought, the indigenous plant did not 
fail • us, and that both in quantity and quality last year’s crop 
was a good one. And, as the seasons are unfortunately some- 
what given now-a-days to being capricious, it appears to be a 
question, whether It would be wise — even if the staple and outturn 
of the exotic were .superior to that of our “ Hinganghat” and 
“ Amraoti ” cotton, which the .specimens grown in our provinces 
have not yet proved themselves to be — whether it ivould be wise 
to be dependent for our cotton supply on this somewhat delicate 
stranger '? At present I will not say more than that I am anxious 
that exotic cotton should have yet another trial ; and the estab- 
lishment of the Government Seed Farms in three different 
localities in charge of competent officers, will ensure to the 
further experiments the fullest advantages, and the result of the 
sowing will be noted at length in my next report. There is 
every desire to give the exotic plant the fairest of chances ; and 
if it will only assert its superiority, I can promise that no 
exertions will be spared to secure its extension. But it may 
not unfairly be said that, as yet, it has not given such an outturn 
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as to justify me in commencing the long-advocated crusade 
against the native plant. In the meantime, the indigenous cotton 
will receive every attention ; and I have only to add that, in 
regard to the exotic cotton, next to decided success I should 

O 

like a really well-established failure, which might authoritatively 
decide the question of the introduction of the American plant, 
and enable us to concentrate all our energies on the improvement 
of the cotton indigenous to the country.” 

Experiments in succeeding years were no more successful 
and, though these experiments were no doubt carefully and 
conscientiously carried out, the department decided that exotics 
could not compete with the best indigenous varieties and to 
concentrate its effort on the improvement and extension of these. 

Improvement of Indigenous Varieties. 

At this time the most important varieties of cotton grown 
in the Central Provinces and Berar were : — (1) Chanda Jari, 
a cold weather variety, fine and silky, staple 1|- inches ; (2) Bani, 
sown at the beginning of the rains, fine and silky, staple about 
1 inch ; and (3) Jan, sown at the beginning of the rains, hardy 
and prolific, coarse staple about f inch. 

The best Bani was grown in the Wardha district, audit 
was this variety mixed with a considerable proportion of Chanda 
Jari which was known to the trade as “ Hinganghats.” In 
Berar Bam (possibly with a mixture of Jan) was known as 
“ Amraotis” or “ Oowiras.” All the evidence goes to show that 
“ Hinganghats ” was a cotton of fairly good quality and quite 
suitable for use in the Lancashire Mills. Mr. Bagley, m.p., Vice- 
President, Cotton Supply Association, wrote : I approve of your 
classification of Indian cottons, and from my own former obser- 
vations can confirm your estimate of Hinganghat cotton being 
equal to middling New Orleans.” The prices fetched by this 
cotton support this opinion, for it is recorded that it sold for 1 2d. 
a pound when New Orleans was selling for 12|d. 

With a cotton of this class ready to his hand, it is not 
surprising that Mr. Bivett Carnae should have made vigorous 
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efforts to extend its cultivation and improve its quality. To 
these ends large quantities of seed were distributed, no less than 
700 tons being sent to Khandesh in one year ; the principles of 
selection were vigorously preached; and .seed gardens were 
established in nine districts, in which .seed selected by officers of 
the department from the best fields of the Poorna valley was sown. 
It was soon found that this system did not allow of efficient 
supervision, and three seed farms were .sub.stituted, one at 
Hinganghat (52 acres), one at Amraoti (98 acres), and one at 
Shegaon (112 acres). They were managed by gardeners sent out 
from England. These farms were established mainly to grow 
quantities of selected seed of this indigenous cotton, but experi- 
ments with exotics, manurial tests, irrigation and various methods 
of tillage were also to be carried out. 

In 1869-70 the area at Shegaon was increased to 230 acres 
and at Amraoti to 280 acres, and the Hinganghat Farm was 
moved to Madni. In 1870-71 these farms ceased to be exclu- 
sively cotton farms; other crops were grown and experiments 
with Carolina paddy, Virginian tobacco and other crops were 
carried out. In fact, they developed into general experiment 
stations. In the same year the Madni Farm was moved to 
Nagpui'. In 1872 the Amraoti Farm was abolished, arid the 
Shegaon Farm was moved to Akola, only to be abolished in its 
turn the next year. The reasons given are significant I 
regret that I was obliged, since the close of the year, to recom- 
mend that the experimental farm at Akola should also be finally 
closed. The demand for outlay increased annually, while the 
farm paid nothing, and although the locality selected for the 
experiments could not have been more suitable, having, moreover, 
an abundant supply of water, the crops that were grown were 
not better, and in some instances were not so good as those 
grown by the ordinary cultivator in the vicinity. The experi- 
ments which extended over three years were attended with iro 
beneficial result, nor would they, in my opinion, have ever borne 
fruit, because the astute Koonbee will adopt none of what we 
consider improved methods of agriculture until we pimve to him 
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that we can produce better crops than he can at the same 
outlay.*'’ 

The records to which the author of this article has had 
access do not give any detailed accounts of the operations of 
these seed farms or of the effect they produced on cotton cultiva- 
tion. It must be remembered that, even wdien they were first 
established, the effects of the x4.merican Civil War on the supply 
of raw material were alreadj?' djdng away, and English cotton 
manufacturers were going back to their old favourite in preference 
to Indian cotton. 

With the departure of Mr. Rivett Carnac in 1871, the 
Cotton Department ceased to exist, work at the seed farms was 
no longer confined to cotton, and official interest in this subject 
rapidly disappeared. It is not probable that, during the short 
period they were wmrking, these farms had much influence upon 
cotton cultivation ; and, as will be shown later on, causes Avere 
shortly to spring up which altered the character of cotton 
cultivation in quite another way, and which the seed farms 
could not have hoped to combat with success. 

Measures for the Assistance op the Trade. 

Of the measures taken by the Cotton Department, the first — 
the attempt to introduce exotics — appears to have been a complete 
failure ; the success of the second — the attempt to improve the 
indigenous variety, — was perhaps doubtful at the time, and 
certainly no lasting effect was produced ; but, in its endeavours 
to assist trade, the department Avas completely successful, and 
the results attained have been of lasting benefit. 

In 1866 the lot of the cotton buyer Avas by no means a 
happy one ; the railway"^ Avas yet young, the increase in the 
exports of cotton enormous ; the difficulty of handling this large 
traffic, Avhich Avas concentrated into four months of the year, 
Avas greatly increased by the fact that the cotton Avas not baled 
but was packed into loose bags called “ dohras,” thus largely 

TUe line to Badnera was opened on ISth December, 186.'>, and to Nagpur on 20th February 

1867. 
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uciding to the bulk compared with methods now iu vogue. In 
consequence the utmost confusion prevailed, the Eaihvay Company 
were unable to supply sufficient rolling-stock, cotton lay about the 
railway statiou.s for weeks and weeks, covering acres of ground, 
and liable to damage by rain, dust and fire. Corriqition was rife 
and waggons were put up to auction. Even wiieii the trains 
were made up, tliey took sometimes as long as twelve days to 
reach Bombay. It is only fair to the Eailway Company to say 
that all these evils were fully recognized and every effort 
made to put things on a more satisfactory footing ; these efforts 
ultimately met with success, but success would neither have been 
so complete nor have arrived so soon had it not been for the 
measures taken by the Cotton Department. 

The .system of cotton yards was devised by^ Mr. Cordery, 
Deputy Commissioner, Akola, and was adopted by the Cotton 
Department. A large plot of ground belonging to Government 
was marked off at each railway station, and in this ‘‘ yard ” 
the whole of the cotton brought for despatch by railway, and 
which the company were not prepared to send off at once, was 
stacked. Waggons were allotted to each owner rateably in 
proportion to the quantity of cotton held by him, and an 
excellent system ot passes and checks was introduced which 
made it possible to form a very fair idea of the impression made 
upon the mass during the day by the railway company. To 
preserve order and system, and to protect the cotton against 
accident and theft, a police guard was stationed in the yard. 
The yards were also supplied with fire engines and buckets and 
tanks for water phxced at regular intervals, and the police guards 
were practi.sed in the use of the fire engines. Sidings were run 
into the yards from tlie main line of the railway, weighbridges 
were erected, and other arrangements made by the Kailway 
Company, which materially assisted the despatch of the eottoii. 
How necessary some such system was and how great a boon it 
must have been is shown by the fact that at one time the quan- 
tity of cotton in the yards amounted to 5,96,684 “dokras ” equal 
approximately to 2,52,072 bales of 3^ cwts. 
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Such a system was naturally only a temporary expedient ; 
in 1868 the railway was able to handle the trafBc without contu- 
sion or delay, and in 1869 the cotton yards, having done their 
work, were abolished. This was not only due to the smoother 
working of the railway, but also to the introduction of presses, 
which were of material assistance to the railway in its effort to 
ensure I’apid despatch. The rapidit}? with which presses came 
into favour is illustrated by the following figures : — 


Half pressed Bales, , Full pressed Bales. 


The handicap imposed on the trade in these Provinces by 
the use of the dohra, and the difficulty of transporting cotton 
packed in that way, are shown in the following extract from the 
Cotton Report of 1868-69 : — “ It may, without any unfairness, be 
said that, for a long time, the great bugbear of the trade was 
the Railway Company. Those who now pass up and down the 
line will not easily believe the accounts of the anxiety, the 
trouble and the loss, which the mismanagement of the traffic 
entailed in former years on the cotton merchants of Central 
India, and which were thus described in a letter from Mr. Lionel 
Ashburner, to the Secretary to the Cotton Supply Association 
in February 1868 ‘The next process is that of pressing the 
cotton. There is an hydraulic press at Jalgaum in Khandesh, 
and there are others in Berar, but the interests vested in the 
Bombay presses are so powerful that the up-country presses are 
seldom used, and the cotton is forwarded in bulk to Bombay. 
Captain Sherard Osborn, c.B., has proved that the extra cost 
of the carriage of unpressed cotton is equal to an export tax of 
£2-11-0 per ton. An agitation is now in process to abolish the 
small tax of 4 annas per bale for the Cotton Improvement Fund, 
though the larger tax, which might be avoided by the use of the 
up-country presses, is submitted to without remonstrance. This 
tax is not the only burden to which cotton is subiected bv the 
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system of unpressed carriage to Bombay. Each railway station is 
ci’owded with acres of cotton bales waiting for waggons to carry 
A them to Bombay : the power of disposing these waggons is in the 

"*** hands of the station master, and not a waggon is loaded till the 

I station master has been bribed. In 1866 each waggon was worth 

, Rs. 75 or Rs. 80 to the station master, equal to a tax of £2-13-4 

per ton. There are now more waggons, and the facilities of 
transport are greater, it is probable that prices (bribes) are lower, 

[ but the system is still in force, and is submitted to rather than 

interfere with vested interests. Every effort has been made by 
Government officials, especially by Capt. Sherard Osborn and 
General Rivers, to check this system of corruption, for the native 
cotton merchants will not co-operate in suppressing it, and the 
European merchants, acting as they do through natives, are 
obliged to submit to it : without their aid no evidence is available, 
and a conviction is impossible. During the weeks or months 
that the cotton is detained at the railway stations it is entirely 
without shelter, and exposed to damage from rain, dust, white 
ants and hre.’ 

“ Luckily these are now all legends of the past ; and it is not 
the least pleasing duty I have to perform, in submitting this 
report, to notice how entirely satisfactory the arrangements of 
the Great Indian Peninsula Railway Company for carrying our 
cotton traffic have now been made.” 

In addition, the department used all its influence to hasten 
the construction of good roads and the extension of the railway 
line to Khamgaon,* * Amraoti and Hinganghat. The telegraph 
^ was extended to six important cotton markets, and a special wire 

reserved for cotton messages was put up from Bombay to Calcutta 
vui Nagpur. Determined, but apparently fruitless, efforts were 
made to obtain a share of the Cotton Improvement Pundf 
for these Provinces. The Cotton Frauds Act was extended 

* The Khamgaon branch was opened in March 1870 ; the Amraoti branch in E’ebruary 

1871 ; and the Hinganghat branch in December, 1876. 

t Raised by a tax of 4 annas a bale in Bombay. 
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to l>eicti but not to tile Central Pi’cviiices. Tliese nieasures 
have had tar-reaeliiiig’ results, and it is not too inucli to say that 
the tiade owes many, if not all, of the facilities it enjoys to-day 
to the exertions of the Cotton Department of forty years ago. 

f lesults in other ways there are none, and as far as the in- 
troduction of exotics and the improvement of the staple of 
indigenous varieties are concerned, the department might never 
have existed. Nevertheless the history of its operations contains 
many valuable lessons, vv'hich should be carefully studied by those 
engaged in the similar problem to-day. 


Chaxgk.s in the Chabactek of Cotton Cultivation and 
Progeess of the Trade. 

The progress of cotton cultivation and trade is shown by the 


following tigures : 


1860 

1905 


Central 

Provinces. 


59S,S0l 

1,586,000 


Area in acres, 
Berar, 


1.238,066 

3,197,900 


Total, 


1,837,767 

4,783,900 


Exports in 
bales (400 lbs.) 


271,000 

1,173,002 


For some years after 1866 the increase in area and exports 
was ftiirly steady, but then the fail in price began to tell. In 1876 
the price of Middling Uplands (27ic^. in 1864) had fallen to 
a pound. The variations in the area are more marked in the 
Central Provinces than Berar ; in the latter Province the area 
approximated to 2,000,000 acres for a good many years ; in the 
foimei in 18&& it had fallen to 535,199 acres compared with 
/ 61, 037 in 1874. The fluctuations in exports do not correspond 
with the variation in area ; for instance, the exports in 1888 for 
tire first time amounted to over 400,000 bales, while the area 
in ISSi was smaller than usual. This is of course natural, for 
the quantity exported depends not only on the area sown but 
on the yield per acre. Up to 1900 there is not much to note ; 
the fluctuations appear to be small and due to the character of the ' 
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seasons and the rotation of crops, but from that year onwards thert 
is a most remarkable change, as the following tigures show 


1901) 01 

1901- 02 

1902- 08 
1908-04 

1904- 05 

1905- 06 


Contra! 

Frovitiues. 


A BE A. IN ACRES, 
i Berar. ■ 


Expoets,,': 


Total. 


1,004,812 

981,342 

1,186.481 

l,298,(iO0 

1.484.000 

1.586.000 


2,521,651 

2,689,201 

2,765,685 

2,851,0ii0 

8,069,000 

8,197,900 


8.526.468 

8,670,548 

8,902,066 

4.144.000 

4.558.000 
4,788,9(M) 


Bales.. 


579,8*26 

l,04tkSi2 

929,771 

914,814 

968,864 

1,178,002 


This extraordinarily rapid development lias been accom- 
panied by other changes no less remarkable. In a former 
part of this article it has been noted that in 1867, 700 tons 
of Hinganghat seed were sent to the Collector of Khaiide.sh. 
This was done because the Collector, Mr. Ash burner, discovered 
that the cotton grown in that district had in recent years been to a 
large extent supplanted by a eoar.se short staple cotton said to have 
come from the Nerbada valley. Mr. Ashburner took vigorou,s 
steps to^ .stamp out this variety, and succeeded in doing so for a 
time. But in 1873 thi.s variety , (now commercially known as 
“ Old Kbandesh ”), owing indeed to Mr. Ashburner s energetic 
action in Kbandesh, was introduced into Amraoti, and on account 
of its hardines,s and large outturn, found immediate favour. Its 
introduction was \'iewed with great alarm liy the trade, and 
the Berar authorities went so far as to prohibit it.s cultivation 
but in .spite of prohibitions, in .spite of a fall in price, the cul- 
tivation^ of this variety steadily increased. In 1880 the JUfanao-er 
of the ETnpre.ss Mills, Nagpur, pointed out its rapid inerease''in 
popularity and said that the extension of thi.s class of cotton 
would be nothing less than a calamity both to the culti\'ator and 
to the trade. In 1885 and 1891 further representations were 
made, and it was roundly declared that the trade was going to 
ruin. The apprehensions excited by the .spread of this variety 
are well illustrated in the following extract from a letter of 

the Manager of the Empress Mills, dated the 1st June 1880 ; 

“ The publication in the Times of India of the 29th ultimo of the 
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coiTe.spoudence, between the Government of Bombay and the 
Bombay Chamber of Commerce on the cultivation of cotton, 
induces tiie to have the honour of ch’awino- vour attention to the 

O »/ 

same subject, as regards these provinces. 

For the last three years, the cotton grown locally, as well as 
ill the Wardha district, has been gradually deteriorating in quality, 
owing partly to bad season, and partly to the use of inferior 
cotton seed or of a mixture of inferior with superior seed. Besides 
this, a kind of seed is used in Nagpur and places adjacent, which 
produces what is called the ‘ Jurry ’ cotton. The cultivator 
has been sowing it because the yield has been greater, weight 
for weight, than that of what is known here as ‘ Bunni’ cotton. 
It is said that the seed is foreign and was at first distributed 
by Government ofiicers, possibly led aw’ay by the comparatively 
large quantity of cotton produced and by the whiteness of its 
colour. But its staple is short, thick and woolly, and unsuitable 
for spinning purposes. It resembles much what is known as 
‘ Vilayati ’ cotton in the Amraoti market and about which there 
had, a few months ago, been much discussion among the cotton 
merchants of Bombay. 

“ On the other hand, the Bunny cotton consists of long, fine, 
silky and strong staple, and well adapted for manufacture espe- 
cially by machinery. The Jurry cotton seems to have been sown 
to such a great extent, that it is now almost impossible to get 
pure Bunni seed ; and there is not a single bale of cotton, offered 
as Buimi, which has not more or less of Jurry mixed with it. 

This evil is likely to spread over the Wardha district. As 
the quality of the Jurry cotton is becoming known here, the 
sale of the cotton is getting limited, and consequently the growers 
have to take it to Wardha, where this season we met with a 
large quantity of it. As all cotton brought into the Wardha 
market goes by the good name of Hinganghat, this Jurry cotton 
passes as Hinganghat, and the consequence will be that in a 
short time, when its real nature is known, the Hinganghat cotton 
will be looked upon with suspicion. You are, no doubt, aware that 
this season even the proper Hinganghat was classed as of a lower 
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I .standard than usual by the Liverpool merchants. But when 

_,| such cotton as I have been de.scribing’ goes up as Hing’aiig’hat, 

the effect will be wonse. This is not all. It seems mo.st likely 

that the Jurry seed will find its way to the Wardha district and 

get mixed with Hinganghat .seed, if it has not already done .so. 

In that case, it will be quite out of the power of the cultivators 
1 in that district to eradicate the evil afterwards. I am told that 

these cultivators hei-e who are an.viou.s to sow only Bunny, cannot 

do so because of the difficulty of getting pure seed.” ' 

! One very remarkable point should be noted in this letter, 

viz., that the coarse “ old Khandesh ” cotton was known in Berar ; 

as ‘‘ Vilayati, was said to have been introduced by Government 
, and was supposed to be American. Thus by the irony of fate I 

the very cotton which the Government endeavoured to eradicate | 

became known as one which they had introduced. Could con- 
fusion of ideas go further ? 

As regards Vilayati Rhcmdesh, Dr. Hume remarks that it | 

is very indifferent cotton and came to Berar principally, he I 

^ believes, because Mr. Ashburner, Collector of Khandesh, forbade j 

its cultivation in Khandesh. He adds : — “ The subject of cotton I 

in Berar is one that requires immediate supervision. It has been 
left in the hands of ignorant Koonbees, who have no thought for 
! the morrow, but grow whatever pays best at the time. The 

Khandesh variety is being grown largely to the ousting of 
the other varieties, to the most certain ruin of the Berar cotton 
trade. At present they get from Vilayati Khandesh an early 
crop, also a large one, getting three or four pickings instead of 
j two or three as they get from indigenous cotton. They get .Ks. 3 

I or Rs. 4 a bale less in price than for the indigenous cotton, but 

I the greater bulk compensates, and much more, for this small loss. 

But this apparent prosperity will be shortlived, for it is only by 
. mixing this Vilayati Khandesh cotton with the indigenous 

cottons that merchants can get it accepted in Bombay, and that 
mixing cannot be carried to a greater extent than a third of the 
.ji quantity with Bani and much smaller proportion with Jari. 

When this Khandesh cotton has succeeded in ousting the Bani 
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mid Jan^, there , seems every prospect of extensive distress and 
riiiii/'’ 

J3iifc the Government of the dsij took no decided action ; 
held what appears to be the only sane view, A*. e,, that the 
production of cotton is governed by the ordinary laws of supply 
and demand and that the lyots will grow what pays them 
best, L lider these circumstances Government interference was 
not onlj impossible but iiiijiisfcifiable. The views of the Govern- 
ment of India were expressed in the following words : — In reply, 
I am directed to say that, after giving the subject of your letter 
its careful attention, the Government of India has come to the 
conclusion that any attempt on the part of the State to make the 
Berar cultivator grow one class of cotton when his immediate 
inteiests prompt him to grow another, is almost certain to end in 
failuie. The measures taken in Khandesh have not been perma- 
nently successful any more than Berar. The steps taken by Mr. 
Ashburner in 1876 succeeded at the time, but as soon as the 
vigoious measuies to which he had to resort ceased with his de- 
parture from the district, the cultivators of Khandesh returned 
to the inferior and indigenous vaidety of cotton. Writing in 1882, 

Ml. Probert, the Collector of Khandesh, was obliged to confess 

that all his endeaimurs during six years of office to discourage the 
cultivation of the inferior cotton had been practically fruitless.” 

Since 1891, the cultivation of this kind of cotton has steadily 
increased ; no accurate statistics are available, but there is no 
doubt that it is ousting the longer staples. Not only is the area 
under the finer variety of Bam steadily shrinking but, except in 
a few places where local conditions are greatly in its favour, Ba?ii 
IS very impure. Generally speaking, it contains 15 to 20 per cent, 
of “ old Khandesh.” This mixture may be due to the conditions 
of trade at the time “old Khandesh” was introduced ; it was 
t len ^lown meiely to mix with better varieties, which practice 
may have resulted in the mixture of seeds of various varieties. 
Unfortunately no figures showing the areas under long and short 
staple cotton are available -for recent years, but the Director of 
Land Records estimates the proportion of long staple at 20 per 
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cent. On that assumption the following comparison i.s instructive. 
It can onh!" be given for Berar figures for the Central Provinces 
are not available. 


1878-70. 


1903-06. 



Total 


Thus while the total area under cotton has increased by 
990,011 acres, that under long staple ha.s talleu by 918.846 acres 
and it is not too much to assume that these figures represent an 
increase of 1 , 908,857 acres under ‘^>ld Khandesh. ” It is 
impossible to ignore the significance of these figures ; they show 
clearly that in the opinion of the cotton-growers the cultivation 
of short staple cotton is more profitable than that of long. The 
reasons are that the short staple gives a larger outturn of miclean- 
ed cotton per acre and that cotton contains a larger proportion of 
lint , the percentage of lint to seed is so much larger than in the 
case of long staple that the higher price obtainable for the latter 
is insufficient to enable the cultivator to reap an equal return : 
moreover, the short staple is a hardy, vigorous plant that gives a 
more ceidain crop. 

Many who have dealt with this subject seem to have labour- 
ed under two misapprehensions (1) tliat long staple cotton 
is necessarily more profitable than short ; (2) that short staple 
cotton has no market of its own and is grown only for the 
purpose of adulterating finer varieties. Present conditions in 
the Central Provinces and Berar clearly prove that the first 
assumption is erroneous. Bard will not, except under specially 
favourable conditions, yield so large a profit as the coarse varietie.L 
Time has shown the second assumption to be equally mistaken" 
This was recoffnized twentv vears ao-o. wb i 
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tliu Hiamiei' in which the Province of Berar is affected by the 
large and increasing admixture of an inferior variety of seed with 
tliat which produced a longer staple of cotton. 

‘‘If, as Mr. Ridsdale asserts, the new crop has created a 
market of its own with a designation known in Liverpool and 
commanding a sufficient profit, there can be no need for any 
action whatever. The question has, of course, been represented 
in a very different light by other officers ; but the conclusions 
drawn by the Officiating Commissioner would appear to be more 
in accordance with the probabilities deducible from the recent 
e.xtension in the growth of this variety than those based on the 
statements of traders disappointed in not finding the better variety 
which they desire to purchase. In such cases the term “ adultera- 
tion ” is not truly applicable. There is no concealment on the 
part of the cultivator, and the buyer is not deceived. The substi- 
tution of an inferior staple for one which formerly enjoyed a 
better reputation and a larger price must, under these circum- 
stances, be held to be due to natural causes, against which it is 
useless to contest.” 

The advocates of the long staple still contend that it can be 
grown at a profit, and that the reason why it is now less profit- 
able than short, is that it is not growm pure and that in conse- 
quence the lint never fetches the price its quality would bring if 
pure. This is also probably a fallacy, that is to say, it is a fallacy 
to suppose that Ram', even if pure, can take the place' of short 
staple everywhere. In places peculiarly suitable to its growth. 
Ram is, and will probably continue to be, grown ; in others, where 
it does not flourish so well, it has been ousted by the short staple, 
and there is little hope of its regaining its place. It must not be 
forgotten that the large inci’ease in the area under cotton in 
recent years is coincident with the spread of the short staple 
variety. The great increase in prosperity, an increase which 
cannot fail to strike every resident of these Provinces, is due 
largely to the short staple cotton and not to any improvement in 
existing long staple varieties. In 1878-79, when the area under 
cotton in Berar was 2,207,889 acres, it was thought that the 


I ■ 


limit of cotton cultivation had been reached; in the light of 
present figures (3,197,900 acres), this conclusion appears unsound, 
but it is not so absurd as it looks ; it was doubtless arrived at 
upon the assumption that Bani and the old Berar ./arf would f 

eontinue to be the chief cottons grown and, had this been so, it I 

is probable that the conclusion would not have been very far j 

wrong ; indeed, for ten years the area of 1878-79 was not exceeded. I 

The large increase in recent years is probably due entirely to the | 

extension of “old Khandesh,” which will grow and flourish in | 

places where the finer cottons would either fail or cease to yield a ; 

profitable return. ( 

The most important cottons now grown in the South of the 
Central Provinces and in Berar are : — (1) Chanda Jari; (2) Bard : 
and (3) Nagpur Jari, or, as it is known in Berar, "‘Kata ; 

Vilayati.” The old Berar Jari appears to have completely dis- 1 

appeared. What is known as Nagpur Jari (which will hereafter j 

be referred to simply as Jari) appears to be identical with the ; 

Berar Kata Vilayati, and is a mixture in which “ old Khandesh ” ; 

largely predominates. ] 

Mr. Fletcher in his interesting article in the October num- i 

ber of the Journal (Vol. I, page 351 et seq.), raises several import- 1 

ant questions ; he asks, first, if Bani has deteriorated ; second, if i 

the decline in the area under Bani is due to deliberate mixino- of '' 

Jari ; third, if, owing to this mixture, it is now impossible for the |! 

cultivator to procure pure Bani seed ; and fourth, is the eultiva- ;i 

tion of Jari really more profitable than that of Bani grown at * 

its best, or is it so now because Bani has deteriorated or is grown ^ 

im pure. ■ '1 

Bani probably has deteriorated -m ; the extension of 
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cotton cultivation in the sixties led to the distribution of laro-e 
quantities of Bani seed, and attempts were made to grow it in 
soils and climates not entirely suitable.* Under such conditions 



“ In regard to the results of the Hinganghat seed in the Berars, I regret that i am unable 
to speak to its general success, and I think, I see now, with my more intimate knowledge of the 
country, what I did not quite realize before, that, owing to the physical peculiarities of the 
Berars, good reasons may exist for this seed proving a success in some localities, and yet not 
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it is safe to assume that it has deteriorated, but grown in the old 
strongholos of the plant it is said to be capable of spinning 
up to 40 s and is probably as good as it was 40 years ap'o. 

The second and third questions have been partly answered 
in a former part of this article ; Jan is not now grown merely 
for adulteration purposes, it has a market of its own with a very 
profitable export trade to the continent of Europe for admixture 
with wool, and it is grown from choice and not necessity. The 
Berar cultivator is not dependent on ginning factories for his seed, 
but in the great majoritj’’ of eases selects his own. In selectino- he 
chooses the whitest, largest and coarsest bolls and throws away°the 
rest ; he is selecting for yield and is fixing the old “ Khandesh ” 
type as the one he wishes to grow. Jari, as sown in these Prov- 
inces, is a mixture of the following four varieties :-Gossypium 
neglectum malvensis, G. neylectum vera, G. neglectum rosea, and G. 
neglectum rosea cutchca. Under the system of selection practised 
by the ryot, the finer varieties, malvensis and vera, are deliberately 
thrown away, and the coarser roseas retained. This accounts 
for an important change that has occurred in the cotton supply 
during the past seven years. The local mills complain of a great 
deterioration of staple, that whereas seven years ago Jari cotton 
was suitable for counts of 16’s to 20’s it will now barely spin 
ID'S ; and that this has been accompanied by a steady increase in 
the percentage of lint to seed, which has risen from an averao-e 


answering m other parts of the Province. And this rather conarms tlie view I have already 
expressed of the importance of trying to improve, by seed gardens and other measares the 
mdigenons produce of each tract, the suitability of which to the soil and climate has ’been 
established by long years of local experience. In some parts, especially in the east of the 
Amiaoti district where the soil assimilates to that of the Hinganghat country, the seed 
answered wen and will be sown again this season. The plants of the two tracts ar; indeed of 
the same variety, but the interchange and the importation of the seed of the plant grown in 
the more favoured laiKls of Hinganghat did good. In the almost unfathomable black cotton 
SOI of the Poornah Valley the seed did not answer, and there is reason to believe that the 
statement ot the people, that the Jnrree plant there grown is the class of cotton best adapted to 
the peculiarities of the soil, is correct; and the importance of making further experiments 

wi not be lost sight of. Attention will be given to improving the Jnrree seed which hundreds 

of years of cultivation have proved to be well adapted to the rich land of the valley of the 
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of 32% to 40%. The deliberate selection of the roseas explains 
these remarkable changes. 

Reliable estimates of the outturn per acre do not appear to 
be available, but the following figures (obtained after much 
inquiry), if anything, favour the case for J5am — 

Outturn PER Acre. 

Uriel eaned eottou . Lint. A^aliie., 

' Jari ... 3501bB.^ ■ dlo lbs. (33%) • =488d@4irj?. 

Bani ... 250 lbs. 70 lbs. (28%) ... 

Thus, if the ryot is to realize the .same profits from Bani as 
from Jari, the former must be worth about 7d. a pound. That it 
certainly is not. The Manager, Empress Mills, Nagpur, classes 
Ran? as equal to middling American, priced at 5 -8 hi. a pound. 
He sajcs that it will spin up 32’s easily find 40’s with difficulty. 
The American cotton imported by him for spinning into 40 counts 
I costs 6‘41d., so that even if Bani were equal to this in quality, it 

j still could not compete with ./a?’?. These figures are very strong 

! evidence that there has been little if any deterioration in Bani 

' when grown at its best, for the Manager now classes it as equal 

to Middling American, and in 1868 when New Orleans was sell- 
f ing at 1 2f d. a pound, “ Hinghanghats ” fetched 1 2d. The opinion 

' of Mr. Bagley, Vice-President, Cotton Supply Association on 

“ Hinghanghats,” given in 1867, has ali-eady been quoted in this 
j article. Jari is popular because of its hardiness and certainty, 

its heavy yield (1,000 lbs. seed cotton giving .330 lbs. lint per acre 
is known), the ease with which it is picked, and the fact that it 
ripens early and so can be placed on the market in October. It 
must be remembered that it has twice triumphed over longer 
staples in Khandesh, for Mr. Ashburner’s efforts to eradicate it 
were successful only as long as he was there to enforce his 
vigorous measures. It attained considerable popularity in Berar 
at a time when the exertions of the Cotton Department were 
fresh in everybody’s memorjq and when there can have been no 
difficulty about getting pure Bani seed. It is now firmly estab- 
lished in popular favour and, under all these circumstances, it is 
difficult to resist the conclusion that, in this variety, the ryot of 
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tnese provinces has found his most 
Thus, there appears to be small pr 
staple for short staple cotton in these 
the demand for the short staple e 
nothing by doing* so. 

Great changes have come over th 
these changes appear to favour th 
inci'easing rapidly on the continent of 
as these mills are generally fitted to sj 
short staple cotton. The followino- 
tion : — ^ 


Annual consumption 
in bales. 


Great Britain ... 
Continent of Europe 
India 


34,200,000 48,000,000 3 000 000 

'^^’ 000,000 2 ’ 000’000 

In addition we now have some 2,000,000 spindles 
and Japan. These figures show clearly whv Great 
no longer India’s chief customer ; there ar^ also otl 
notably the openingof the Suez Canal, which account for i 
in exports to Great Britain, which are now a mere fracth 
they once were. The exports of Indian cotton to Gref 
which amounted to 1,370,000 bales in 1868, have 
106,482 bales in 1906. Thus, conditions in Great Bri 
little direct effect on the present Indian trade, and 
conditions in other countries which will, in the end, dete 
fate of the short staple. 

In the Central Provinces the increase in the ai 
cotton IS most marked in the Nagpur and Nerbada 
indeed in the others there is a decrease. The figures ai 

1866-67. 1904-1 

agpiu ... 281,332 acres. 882,390 

121,481 „ 533,654 

Jubbulpore ... ... ^4,573 ., 45,305 

mattisgarh ... ^ ... ioo,274 „ 33,574 

attisgarh, owing to its land-locked position, was 
the last to feel the . effects of the keen demand for cott 
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sixties ;/ the area, /liow^ rose to- 200,000 acres in, 1878-79. 

Much of ,, the, cotton grown there was probably .of iiifeiior:,c|ualit-y 
and was retained for local consumption.' Even this demand ,, fell, 
off ^vitil the extension of' the railway to this tract ; the, .line' waS' 
opened, in 1890, and by ,18,94 the area had'fallen to, 15,882 .acres 
the local products were probably, ousted by' imports, as shown l)y 
tlie following statistics of .the imports into tliis division i—- : 

, Twist. AND Yarn.: 


1.874 


Piece-goods, 

Mauiids. 

... 4,661 

Eiiropeaii. 

Indiaiu 

1883 


... 7,693 

1,026 

2,606 

1889 


... 9,752 

2,337 

3,105 

1894 


... 27,068 

7,256 

18,802, 


The increase following shortly after the opening of the 
railway is remarkable. No such conclu.sioii can be drawn in the 
case of the Jubbulpore division, where the area under cotton ha.s 
never been of great importance. In the Iserbada division, the 
Nimar district is the most impoi'tant, and stands third in the 
list of cotton-producing districts ; the area ro.se from 25,909 to 
298,387 acres. 

In Berar, the increase is general, the tigure.s for Basim being 


the most striking : — 

1 ,' '■ ' ' 

1866-67. 

1904-05. 

i.. 7: 7 , 'Akola'' ' ■■ '■.'••• ' 

... 406,862 acres. 

743,268 acres. 

j Amraoti 

... 182,183 „ 

715,127 „ 

1 ■ "Basim' , ...■ ' 

... 62,241 „ 

360,059 „ 

1 Buldhana 

... 195,113 „ 

421,768 „ 

„ Ellichpur 

... 309,172 „ 

348,591 „ 

* ■' Wuu ■■ , 

... 131,161 „ 

478,211 „ 


The great increase in material pro.sperity with which these 
provinces\ave been favoured in the last few years is largely, and 
in the south of the Central Provinces and Berar almost entirely, 
due to the cotton trade. Its effects are very marked ; wages have 
risen (7 annas a day is paid for unskilled labour in Akola), the 
price of food-grains in spite of a good autumn harvest and the 
prospect of excellent spring crops remains high, fodder is 
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obtainable with difficulty, and as a consequence carting charges 
have risen. In the Nagpur country there was an excess of 390,402 
inaunds of food-grains imported over those exported, and in 
Berar the excess was 1,388,370 maunds. Forty-eight ginning 
factories have been erected in one year in Berar. These changes 
will have far-reaching effects, but it would be out of place to 
discuss them here. The land revenue of the provinces is 
Rs. 17,298,959, and the value of the cotton exporUd in 1904 was 
Rs. 84,707,123, which does not support the view of those who 
see in the land revenue an exorbitant and oppressive tax and the 
real cause of all famines. 






.V 





THE SELECTION OP SUGARCANE CUTTINGS. 

By E. J. butler, m.b., f.l.s., 

Imperial Mycologist, Agrieulturcd Research Imtilute, Push, 

The losses caused by diseases of the sugarcane are yearly 
attracting more and more attention in every cane-growing country, 
and it is gradualty becoming recognized that the question of their 
prevention is one of the chief problems that sugarcane planters 
have to face. This is not less the case in India than elsewhere, 
for a number of sugarcane diseases are already known in this 
country, and one of them — red rot or red smut — is the cause of 
very great damage to the crop in many places. 

Red rot is caused by a minute fungus, CoUetotricJmm 



falcatum Went, which grows in the cane pith, producing a red 
discolouration of the lattei'. Plate XI, Fig. a., shows an infected 
cane split longitudinally. The red markings are peculiar in some 
respects, and are sufficient to enable any one with a little practice 
to recognize the disease. The first point that will be observed is 
that the discolouration does not affect tlie whole of the pith 
uniformly. It has a tendency to appear in sharply marked 
streaks or lines, these indicating, for the most jDart, the fibres 
which run along the pith and contain the water vessels of the 
plant. The colouration is usually greatest at the nodes or joints, 
and less, but still visible in streaks, between the joints. Here 
and there white patches surrounded with a red ring are visible, 
and it is noticeable that these patches extend across the cane, 
not along it. None of the other injuries to cane, which cause red- 
dening of the pith, produce these white patches, and their presence 
in any cane is an infallible sign that it is attacked by red rot. 

The diseased cane figured in Plate XI, Fig. a., is an early ease, 
wliile tire ])it]i is still juicy. Later on it dries up and turns dark 
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grey or mud coloured. In the first stage there is not usually much 
indication of the disease on the outside of the cane, which is 
still full and rigid. When drying up occurs, however, the cane 
collapses between the joints and shows long wrinkles where it 
has fallen in ; at the same time it becomes soft or brittle and can 
easily be bent or broken off! Early in this second stage a number 
of little black dots appear on the surface (Plate XI, Pig. h ), and 
the fungus comes to light. These dots, which are the spore beds, 
collect chiefly at the joints, but also appear in the wrinkled pai'ts 
between. They are often rare or hard to find, and are so small 
that the use of a lens is necessary to see them clearly. 

The spores that are formed in these black spore beds can 
germinate if sown on nutrient jelly or even in moist earth, and 
produce a mould-like growth of the fungus on the surface. A 
little of this inserted into the pith of a healthy cane can set up 
red rot and quickly lead to the discolouration of a small patch of 
the neighbouring pith. Hence the fungus is a parasite which 
can li\e in the soil or on decaying leaves in the fields, when it 
has no sugarcane to feed on. Just how long it can survive away 
from the cane is not known, but there is evidence to show that, 
oidinaiily, three or four months is enough to cause its disajopear- 
ance from the soil. 

It is, of course, evident that the spores, instead of falling on 
the soil, may lodge on healthy canes near by and infect them 
diiectly. This would be extremely common, no doubt, but for the 
fact that the cane rind offers a barrier which the fungus is unable 
to pass. Hence to reach the pith and set up red rot, it must fall 
on some broken or damaged jiart of the rind. Unfortunately, as 
every one knows, the cane rind is frequently damaged, either by the 
holes of borer insects, or by cracks that form naturally in many 
T/aiieties w'hile the cane is ripening. If the spores fall into 
these wounds, a small patch of red rot is set up, sometimes of 
sufficient severity to kill the particular cane affected. 

some parts of India, as in the Godaveri Delta, this death 
i ” of single canes in a stool, from the entry of the parasite through 
a wound, is. common. Most cane fields show a number of such 
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cases. In other pai’ts of India as in Behar, it is not so common. 
This is po.ssibly due to the drier climate of these parts after 
Octobei' when the spore production of the fungus begins. It ^ 
extremely rare in Boliar to find any .spores before Xos'ember. 
and it is possible that. ;it this time, the natural conditions are 
such thcit, even should spore.s be blown on to a wtamded cane, 
they cannot germinate or grow with sufficient vigour to cause 
the death of the cane. If so, then tlie [)ast year must have liiieii 
abnormal in some respects, for a large number of wound infec- 
tions occurred at Pusa. though as previously said the\’ are nut 
usually common in tliis part of the country. 

Now, there is another aspect of the matter to he ccaisitlered. 
Sugarcane is usually grown from sets or cuttings, not from 
seed. It is evident that amongst these cuttings some will have 
the rind broken by woumls. Some of these damaged sets will 
have been infected by red rot as ju.st described, and the set will 
be planted out with the parasite in it. Further, if infection 
of the wounded cane has oeeuri-ed .sufficiently early in the seas(m, 
the fungus may have extended two or three feet along the cane 
(producing always tire red discolouration of the i>ith), and not 
one, but three or four, diseased sets may be planted from a 
sinele infected cane. Of course, if the iufecti<»u were very severe, 
the cane would be dead at planting time and would not be used 
for seed ; but a large number of the canes at planting time will 
be just sufficiently infected to show the discolouration, but will 
still look healthy externally and be quite juicy, so that, unless 
the reddening is accepted as a danger signal, the}' will l)o planted. 

\¥hat this may result in is shown in Plate XII. Alternate 
rows of reddened and uureddened sets of a Madras cane, known 
as yerra, were sown at Pusa in 1906. The imreddened sets 
germinated well and gave a promising-looking crop. The red- 
dened oueKS on the other hand germinated badly, and even of 
those that did come up, a number died in the following two or 
three months. On digging these up and e.xamining them, it 
was found that the parasite had grown into the new .shoots and 
killed them. It is probable that many of the sets which fail 
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to germinate, and wdiicli are usually said to be killed by white- 
ants, are really killed by red rot, and the white-ants are nierely 
followers that feed on the dead cane. 

Very often it happens that the red rot fungus, though 
present in the planted set, fails to kill the young shoots on 
germination. Why this should be it is difficult to say, as it is one 
of those mysteries connected with the struggle between host 
and parasite, about which we are still very much in the dark. 
Sometimes the parasite gets the upper hand and kills the young- 
plant ; sometimes the young plant is too strong for the parasite 
and keeps it in check. However, even in this latter case, the 
parasite is not got rid of, but merely remains dormant in the 
stool. As the cane begins to contain an appreciable quantity of 
sugar, the fungus resumes its growth, and Vv ill be found flourishing- 
very vigorously about September or October in Behar. Hence, 
about this time, numbers of cane clumps begin to show signs of 
disease. The fungus is now attacking the most vital part of the 
cane, the base of the stool, and sjoreading from here up into each 
individual cane. One after another each cane in the stool Avithers, 
the oldest first, until the whole clump is destroyed. This is the 
form of the disease with which every planter in Behar is familiar, 
and the point which I wish to emphasise is that spore infection in 
the particular year has nothing whatever to do with it, for when 
it begins, there are scarcely any spores about; it is the result 
of planting sets containing the parasite already within them. 

It may be asked, in regard to this, whether spores from the 
soil may not attack the gi-owing crop. A)jart from the fact that 
the spores do not live long in the soil, this has been shown by 
another experiment not to occur commonly. Pieces of land that 
had borne a diseased crop the previous year, and consequently 
Avere plentifully charged Avith spores, Avere replanted Avith healthy 
seed. Even when the variety used was one that is subject to the 
disease and was, therefore, not a naturally immune kind, no 
appreciable disease resulted. 

The efleet of rattooning diseased cane may be anticipated 
from AAdiat has been said. Where disease has been seA^ere, a larne 
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min I bcR' of the stools left after <-uttin,i;- the 

will coutHm the fungus. This has been pwjvod I>y actnul ..liser- 
vation. When the second crop grows troni these stools, the fungus 
nia^s as already said, remain dormant foi- some months. But, as 
tlie cane niatures, the parasite resume.s activit\'. and graduallx' 
clump after clump wither.s. Plate XITI shou's an extreme cas*. 
"t this. The di.sea.sed variety yerra was rattooned at Ptisa along 
with the other varieties in 1.90(5. The previous er<.p had been 
very badly diseased. In .spite of this the rattoons gi-ew fairlv 
well at first. Duringthe mon.soon they began to wither, and by 
December the condition shown in Plate XI 11 was seen. The 
variety occipned along narrow plot in the middle of the other 
rattooned varieties. The whole of it died out, while the neigh- 
bouring varieties remained quite healthy, so that the a])pearance 
was as if a road liad been cleared right through tlie cane held. 

Now, all this makes it clear that the examination of the 
cuttings for red rot at the time of planting is a very important 
matter. Almost every cane held contains some plants attacked 
by red rot. It is not po.ssible absolutely to prevent its appear- 
ance. The .s] lores cannot all be destroyed, do what we may. 
Disease in plants, as in man, can never be entirely exterminated, 
but it can be checked and prevented from heconiing ejiidemie 
That is dl we r^iuire to aim at— to keep it down within reason- 
able hmits. (3f all the precautions which can he taken to check 
eiine diseases, tlie most important is the selection and e.xamination 
of the s%‘d. It should he as essential a part <.f tlie routine 
practice in planting as the preparation of tlie soil. 

To this^j't may he objected that in some places, and with 
some cane varieties, there is no disea.se, and seed examination for 


red rot is just so much waste of time. Tliis is a very dangeixun 


argument. It is extremely difheult to say, Mhthout examining 
the sets, whether disease is present or not. No variety of can^ 
so far as i.s known, can be said entirely to withstand it. It is true 
there is a great difference in the liability of diherent varieties to 
infection. Certain races of cane seem to become .so impregnated 
with disease that it is hard to get any of them free from it! while 
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others have so little that a careful search is iiecessaiy to find 
cases. But, even in the latter kinds, unless all diseased sets are 
weeded out at planting time, the number increases year by year 
and may become considerable. Sometimes, too, it happens that 
a. bad season so weakens the constitution of a variety, or so 
inci-eases the number of spores, that cases of infection through 
wounds become numerous, and the succeeding crop will have to 
be very carefully handled to avoid an epidemic. The examination 
of sets is an insurance against diseasej and even if wasted for 
several years, is a precaution that cannot be neglected without 
probability of disaster. 

The attacks of red rot are very insidious. , An instance 
of this may be given from my own experience. A race of 
cane known to be very generally infected vms grown on a 
large estate. In spite of its general failure elsewhere, it gave 
for some years good crops and no danger was anticipated. In 
1935 the fuiiffus must have accumulated considerablv and eondi- 
tions then became favourable for its action. As a result, the 
very large acreage under this variety gave scarcely twenty per 
cent, of a full yield. The loss was thousands of pounds and might 
have been avoided if the presence of the disease had been detected 
by inspection of the sets. Mr. Barber has described, in the account 
of the Samalkota Sugarcane Farm, contributed to the first number 
of this journal (Vol. I, page 45), how successive canes have held 
favour in the Godaveri Delta during the past forty years, each 
in turn growing luxuriantly and bringing wealth, but after a few 
years becoming diseased and causing widespread loss. As a result 
of bad cultivation and neglect of seed selection, each cane variety 
in turn became thoroughl}^ infected and had to be abandoned. 

In selecting seed for cane-planting the first point to be 
considered is the selection of the variety. In this the past 
history of the cane must be taken into consideration. I have 
already given an instance to show how dangerous it is to grow' 
a variety from stock known to have been seriously infected, even 
though ' the crop may be promising for the first few years. Only 
seed from a variety which is known to be practically free from 
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(iisense, and to liave been su for some years, should lie selected. 
On large estates it is uiuiuestionably best to be self-contained in 
the matter (»i seed .supply, \\lien starting a new planrarifjn 
or in small estates, this is often not possible, and x-ed must lie 
obtained from i.nitside. If this is ueeessfiry on a large setde. care 
should be taken to select a locality as .similai- as possilile, as 
regiirds soil and elimatie eondition.s, to that where the eaue is to 
be grown. iSugareane appears to lie partieularly suseejitibk- to 
ebange <,)f conditions, and the introduction of large (juantities of 
seed from a locality with a ditterent climate and soil is liable to 
lead to deterioration, at anv rate temporarily. This dues nut 
attect nursery cultivation. There is uo iiossible objection to the 
introduction of new varieties on a small scale, in tact it is highly 
advisable to tlo .so wherever feasible, and the maintenance of a 
nursery tor the e.vpeiiniental cultivation of jiromising varieties 
is strongly t(j be recommended. The best of attention should 
be g'ix'eu to the nursery crop, and a.s soon a.s a variety has been 
te.sted and tbund satisfactory, it can be increased on a tield scale, a 
suece,s.sion of healthy seed being thus brotight forward int(.i cultiva- 
tion. In introducing new varieties from ab.road, it should be 
remembered that several of the cane diseases of othei' countries 
do not occur in India, and nursery cultivation (jn a small scale 
is absolutely imperative in this case, so as to allow of the prompt 
destruction of any variety which shows sign.s of disease. 

In harvesting the seed cane much trouble in the later part 
of the operations can be saved by leaving out all diseased plants 
or patches. Sonie disease is almost sure to be found at harvest 
time, so undesirable looking canes should be left behind. This 
will, undoubtedly, save time and expense latei' on. Rejected 
plants may be cru.shed if they are w^ortli it or, if not. they .should 
be collected and burnt. They should on no account be left 
standing or ploughed in, as old dried-up canes often contain large 
quantities of the fungus which is capable of remaining aliv.e in 
them for many months. 

Where disease is prevalent, it is probably better to plant 
tops than cuttings from the whole cane. Ifrom the ordinary 
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insects. But ill any case it is necessary to reject all cuttings vvitii 
reddening at the ends. Borer holes should also be looked for, as 
bored sets sometimes contain the fungus in the immediate neigh- 
bourhood of the hole, while apparently healthy at the end.s. 

The inspection of the sets can be carried out by any reliable 
overseei' with \'ery little practice. There ha.^ never been any 
difficulty at Pusa in training men to do it well. Even the cutters 
themselves, after a time, become fairly careful in rejecting any 
cutting which shows signs of injury. The re.sult lias been that 
at Pusa we have not had any general di.sease. except in the ca.se 
of the variety yc.rm previously meutionod, and the death of whole 
elump.s has been very rare in the varieties grown, some twenty-five 
in number. This has been the ease although the last two seasons 
have been, undoubtedly, veiy favourable for the attacks of 
the parasite, owing to the mon-soon floods. This year there was 
a large number of single cane infections aljove the ground, hut at 
harvest time it was found that these did not affect whole clumps 
and were clearly oases of new infections, probably through wounds, 
and there is no reason to anticipate any difficulty in keeping the 
new crop healthy. We have succeeded up to date in preventing 
the epidemic form of the disease, which results in the loss of whole 
clumps, while being unable to check the cases of new infection of 
individual canes. The disease appears to be under such control 
that in good seasons we may expect little or none and even in bad 
seasons, such as last year, we should not have any general destruc- 
tion of the crop. 




DESCRIPTION OF THE PLATE; 


-Appearance of sugarcane attacked by red vot. Fig. eaiie split ope 

show the reddening of the pith. Fig. h , — External view of a cane, sho' 
the )>lack spore beds of the fungus at the joint, and also in longitudinal he 
below the joint. 

-Photograph of a plot planted with reddened and iinredtiened sets of /// /vv? 
in alternate rows. Three months after planting. 

■Photograph of a rattooned plot of diseased tjevra cane, nine months after 
tooning. The whole of the variety has been destroyed hj red rot. 
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K. S. Finlow, B.Sc. 
(Bangor), F.c.S. 
i). Economic Botanist — 
(Vacant). 

6 . 

6. Agricultural Chemist— 
(Vacant). 




I, Lyalipur Central Researchi I. Agricultural 
Institute and General ’ Co,ljege, Lvali- 

Experiment Station. pur. 

I Sargodha Farm, d,lielum 
Colony. (Seed produc- 
tion). 


1. Hagpur Centra! Research 1. A g r i c u 1 1 i,i r a 1 

Institute & Experiment . College, Nag-' 

Station. (Principal ly pur. 
cotton ; Sewage Farm 
and ,- Cattle-breeding 
Farm.) 

2. Hoshangabad. (General 

Experiment Station, 
principally wheat and 
Cattle-breeding Farm.) 

3. Raipur. (General Experi- 

ment Station, princi- 
pally rice). 

4. Akola, Berar. (General 

Experiment Station, 
principally cotton). 


1. Dacca CentraL Research j 

-Institute and 'General 
Experiment Station. 

2. Raj sh aid. (General Ex- 1 

perinient Station). i 

b Rangpur. (Expm-iment i 
Station, ].>rificipally lute | 
and I^obacco). i 

1. Jorhat. (Sugarcane Sta- | 
tion). 1 

>, Shillong (General Exper- 
iment Station, princi- 
pally temperate fruits 
and vegetaliles and seri- 
culture). 

5. W a h j ai ». (Experiment 
Station for tropical 
fruits and plants). 


206 


AGBICULTCBAL JOURNAL OF INDIA. 


[11, n. 


Province. 

1 Staff. 

Agricultural Stations. 

1 Educational 

j Institutions. 

PROVINCIAL. OEPARTNIENTS OF AGRICULTURE. 

, — {Conoid.) 

Burma 

1, Directoi — 

J. MacKeniia, I.O.S. 

2, Deputy Director— 

A. McKerral, m.a,, b.Sc. 

3, Principal, Agricultural 

College— 

E. Thompstone. 

4, Agricultural Chemist — 

F. J. Warth, M.Sc. 

(Birra.). 

5, Economic Botanist— 

(y acant). 

1. Mandalay. (C4eneral Ex- 

periment Station). 

2. Hrnawbi, Rangoon (Gen- 

eral Experiment Sta- 
tion, principally rice.) 

1. Agricultural Col- 
lege, Mandalay. 

North- W e s t 
Frontier 
Provinee. 

1. Director- 

Re V e n u e Commissioner 
(Ex-offieio). 

2. Deputy Director — ■ 

(Vacant). 

1. Peshawar. (General Ex- 

periment Station). 

2. Swat River. (Canal Irriga- 

tion Station.) 





N^OTES. 

The deepening op Water Reservoirs in Central India. 

In the programmes of works to be constructed during famines, 
frequent reference is made to operations under the head of 
deepening old water reservoirs, or tanks as they are coranionly 
called. I doubt very much whether such outlay is always carried 
out to the best advantage. It is probably ten times cheaper 
to make a new tank than to conserve an equivalent volume of 
water by deepening the old one. For example : in projecting a 
new tank, the Engineer always examines the cost of storing 
the water per million cubic feet, and in favourable cases this 
varies from Rs. 300 to Rs. 1,000, according to the conditions 
of the site, a fairly average rate being Rs. 700. But if we 
measure by the same standard the result of deepening a tank, 
the figures are very startling. The carriage is bound to run 
into long leads, and the average cost per 1,000 cubic feet of 
silt will probably not be less than Rs. 7. Hence, expenditure 
on the extra storage obtained by removing one million cubic 
feet of silt amounts to Rs. 7,000, whereas the same volume can 
be conserved in a new tank for Rs. 700. The deepening of a 
tank is, moreover, likely to remove its water-tight lining, and 
I have come across cases where reservoirs are now useless, owing 
to the excavation of the bed down to the porous sub-soil. 

Where a tank has obviously silted up, the cheapest remedy 
will be to raise the embankment. If this is carefully done, a 
very large accession to the storage volume is obtained, as the 
spread of water is bound to increase with every foot of height. 
The work, of course, should be carefully done, so that the raised 
embankment may be increased in, strength as well as in height. 
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Where no professional advice is at hand, the following directions 
may be useful ; — 

(a) Clear the old embankment of trees and jungle growth, 
and take care that the roots are dug out ; 

(b) Make the new embankment, six feet above flood level, 
ten feet broad on the top, with slopes of 2|- to 1 on the water 
side, and three to one on the rear ; 

(c) The silt from the tank bed will afford the best material, 
but excavation should not take place nearer than 100 feet from 
the toe of the new slope. The shallower the excavation the 
better. First try whether a foot depth of digging will give 
enough spoil ; if not, take two feet, provided trial pits show that 
the porous stratum is not approached ; 

(c^) The walls of outlet sluices should be lengthened, to suit 
the slopes of the new embankment, for otherwise there will be 
weak points at such works ; 

(e) Raising of the waste weir must be done very cautiously. 
For the first year, it will be safe to raise it only half the extra 
height, which has been added to the embankment. At the 
close of the monsoon, a temporary addition in the form of a clay 
bund may be placed on the silt. This will secure the volume 
which is escaping over the crest. Ultimately the sill could be 

raised to the level of the new full supply.— (H. Marsh.) 

- ' 

South African Locust Fungus.— A series of careful labora- 
tory experiments has been conducted jointly by the Imperial 
Mycologist and Entomologist at the Pusa Agricultural Research 
Station, to test the efficacy of the South African fungus for the 
destruction of locusts in India. Pure cultures of the fungus 
{Mucor exitiosus Massee) were procured from South Afitica, and 
were tested on the Bombay locust [Acriclium succinctum, Linn), 
the black spotted grasshopper (A. mniginosum, Bunn,), the 
North-West migratory locust (A. peregrimim Oliv.), and the rice 
grasshopper {Hieroglyphus furcifer, Serv). The experiments 
showed that the fungus does not appear to be capable of making a 
good growth on any of these insects, and that the method is too 
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uncei taiii to be of any assistance in the field in dealing with these 
insects. The detailed results will shortly be published In a Bulletin 
ot the Department of Agrieultui’e. — (P. G. Sly.) 


■ # 

Calcium Nitrate AND Nitric Acid. — It is only eight years 
since Sir Ailliaiii Crookes ventured, in his pi’esidential atldress 
to the Br-iti.sh A.ssociation, to point out the proliable insufficiency 
of the world’s wheat supply, and to urge the feasiiiility of bring- 
ing atnio.spheric nitrogen into combination as a means of indirectly 
relieving the pivs.sure. There i.s, perhaps, no ea.se in recent 
times where a prophecy of tlii.s important character ha.s received 
so little eredeiiee, and which has nevertldess been fulfilled in tbe 
immediate future. For not only has tbe manufacture of nitric 
acid by tbi.s mean.s been I'ealized, but anotlier compound, namely, 
calcium cyauamide, also pi’epared electrolj’tically from atmospheric 
nitrogen, has been placed at our service to (inter alia) augment 
our fertilizei' supply. In both case.s the cost of the unit of nitro- 
gen is already low enough to place these substances in competition 
with chili saltpetre and sulphate of ammonia. The relative 
pi ices, as stated by Professor Phillippe Guye [tloii/i'. Soc. C'Jicni 
Incl, XXV, p. 567), are as follows : — 


Substance. 

Caieiimi Cyauamide 
Nitric Acid 
Calcium Nitrate ... 
Sodium Nitrate ••• 
Ammoniunt Sulphate 


Price per Kilo of Nitrogen. 
Pence 1 4 


Calcium nitrate has only recently been placed on the market, 
and the experimental trials have not been numerous, but they 
confirm the anticipation that the substance will be fully as use- 
ful as chili saltpeti-e. Field experiments have proved the value 
of calcium cyauamide to be about equal to that of sulphate of 
ammonia. Pot cultures made at tbe Imperial Agricultural Be- 
.search Institute, Pusa, with both these compounds have supported 
these views. It is proposed to utilize a part of tlie electric 
energy at the Kashmir installation for the maufacture of calcium 




t 
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nitrate, and if this were carried into effect, the Indian monsoon 
would not only provide water for the canal systems, but would also 
indirectly place a supply of fertilizer at the disposal of crops. — 
(J. W. Leather.) 

'X' 

A Pest of Stored Wheat Seed. — Several samples of wheat 
seed stored in bags at Pusa during the last monsoon were found 
at sowing time in October, to have been destroyed by an insect 
pest so far as germination was concerned, although from a milling 
point of view the damage was only slight. The injury consisted 
in the entire removal of the “ germ ” (embryo) by a small white 
grub leaving the rest of the wheat-grain intact. This interesting 
pest is said to occur frequently in Behar, where the remedy 
adopted by the cultivators is to spread the grain thinly in the 
sun when the worms are driven away.— (A. Howard.) 

* 

^ 'X' 

Weeds in Punjab Wheat Fields.— In the previous number 
of this Journal (Vol. I, p. 403), the possibility of the great value 
of Senji {Melilotus indica and Melilotus alba) in the wheat fields 
of the Punjab was discussed. During a subsequent visit to this 
Province, Mr. Milligan drew my attention to the fact that in the 
Eastern Punjab it is customary for the cultivators to sow Senji 
seed among the cotton just before picking time, so as to raise a 
rabi forage crop. It is very probable that by this means not 
only is a plentiful supply of fodder obtained, but also the soil is 
considerably enriched with nitrogenous manure. — (A. Howard.) 

# # , ■ ■ , , , 

Atropa Belladonna. — This plant, commonly known as the 
Deadly Nightshade, owes its importance to an alkaloid which is 
distributed through the plant. There is a constant demand for 
the drug, which is at present met by importation. A market 
for a limited supply of root is thus available, if it is found 
possible to cultivate the plant in India. After a trial extending 
over a period of several years at Mussoorie, cultivation was 
discontinued in 1888, and the attempt is described as a failure. 


NOTES. 


Its cultivation has again been revived during the past year in 
the Kumaon Hills. Though it is as yet too early to speak with 
confidence, the results so far obtained are distinctlv eueourao-inff. 

tj O 

The plant is richest in the active principle when about four years 
old, when the percentage in the dry root may be as high as 1. 
In the commercial root there is usually about Oo per cent, of 
the active principle. Eeports on the roots in question, which 
are of a single year’s growth, indicate a percentage of over O'?.— 
(H. M. Leake.) 


Chrysalis Oil. — The oil of silkworm chrysalides has been 
examined by Dr. Lewkowitseh, who found that the smell 
resembles fish oil, and the colour dark brown, which may be 
improved by clarification with Fuller’s eai-th. The chrysalides 
yielded 27-32 per cent, of the oil, which is considered suitable 
for low quality soap. The physical constants are given by the 
author {vide Zeits. untersuch. Nahar. Germs., 1906-12-659 ; 
also the Analyst, 1907, 53.) — (J. W. Leather.) 


* * 

Teosinte. — This fodder plant has been tested for the past 
twenty years in different parts of India. It is a nativ'e of 
Guatemala, the botanical name being Euvhlmia mexicana, Sehrad, 
synonymous with Reana luxurin'ihs. The results are generallv 
disappointing. In the Bombay Presidency it was found not to 
be so good as the sorghums (Juar) usually cultivated ; it takes 
longer to mature, is an exhausting crop, and cannot withstand 
drought, whilst the stalks Avere coarse and woody. In Madras, 
the trials showed that it requires good soil Avith liberal treatment 
and demands plenty of rain or frequent irrigation ; the fodder 
was of poor quality and affected the taste of milk Avhen fed to 


milch cattle. The results were someAvhat more favourable in 
Bengal, where sorghums do not thrive in the heavy rainfall. It 
is an annual and must be sown at the commencement of the 
rains ; OAving to its great tillering poAver, the plants should be 
4 to 6 feet apart in good soil. It grows into a tall plant, 
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somewhat resembling maize in appearance, and gives about three 
cuttings with a heavy yield of green fodder. Bengal cultivators 
might try it as a fodder crop in tracts where the rainfall is too 
heavy for sorghum. — (F. G. Sly.) 

* 

>1' j|; 

The Fumigation op American Cotton Seed. — A new depar- 
ture has been made in India by the issue of Notification 
No. 5103, dated the 3rd July, 1906, whereby Government ha s 
prohibited the bringing by sea or by land into British India of 
American or West Indian Cotton seed except such as has been 
fumigated to the satisfaction of the Customs Collector. This 
action was taken at the instance of the Bombay Chamber of 
Commerce, in order to protect India from the introduction of the 
Mexican cotton boll weevil, which has caused such enormous 
losses in the Southern States of America. The damage caused 
by this pest in 1904 was estimated by the United States De- 
partment of Agriculture at 450,000 bales of cotton, valued at 
22 million dollars. It also occurs in Mexico, Guatemala and 
Cuba. It is known to live for long periods without food as a 
weevil, and is thus carried with cotton seed from place to place. 
The danger of introducing this insect into India in consignments 
of imported seed was, therefore, very considerable. Fumigation 
of the seed with carbon bisulphide efifectually destroys the insect 
without damage to the seed, if it is properly carried out. This 
is the first case in which India has taken any steps to protect 
herself against a foreign insect pest. In many countries com- 
plete legislative measures have been passed to prevent the intro- 
duction of foreign insect pests and fungus diseases, and the time 
may shortly come when India will require to protect herself by 

similar means. — (F. G. Sly.) 

, , ■ ■■ . , ■ , 

Papain or Vegetable Pepsin.— The Papaw ( Carica papaya) 
is grown as a fruit tree in gardens throughout India, its ripe 
fruit being much appreciated. Of recent years a small trade has 
sprung up in some countries in the preparation from this fruit of 
a dry powder called ‘ papain. ’ It is well known throughout India 




NOTES, 

that the juice of both the fruit and leaves has a digestive a< 
upon meat, the toughest meat being quickly made soft and tei 
but no attempts appear to have been made to manufacture v 
table pepsin. It is doubtful whether this product would fi) 
ready market in India, but there is a moderate demand for 
li/urope, part or which might be met bj?^ manufaeture in t 
pai-ts of India where the local conditions are most favoui’r 
An account of this product is given in Agricultural Ledger Nt 
of 1896, where the following method of manufaeture is rec 
mended : — “ The best method to 
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Date Varieties AiVD Date Culture in Tunis. T. H. Kearney. 

Bulletin No. 92, Bureau oe Plant Industry. U. S. 

Department op Agriculture, 1906. 

The publicRtioii of this Bulletin is of interest in India at the 
present time, in view of the attention that is being paid to the 
cultivation and improvement of the date palm in the Bombay 
Presidency and elsewhere. The author deals in a very able 
manner with the numerous varieties of Tunisian dates and with 
date culture generally in that region. The number of distinct 
varieties appears to be very large, and these the author classifies 
according to the character of the fruit. The chapters concerned 
with irrigation, drainage and alkali spots, will be of general 
interest to Indian readers as well as the description of the methods 
pursued in Tunis in ripening and harvesting the dates. Some of 
the varieties are said to be alkali-resistant. It appears from the 
author’s observations and those of other observers referred to 
that the fruiting of male date jialms is a well-known phenome- 
non. — (A. Howard.) 


NOTICE 


'^T’HESE Memoirs, dealing with scientific subjects relating to 
* Agriculture, will appear from time to time as material is 
available. They will be published in separate series, such as 
Chemistry, Botany, Entomology and the like. Ail contributions 
should be sent to the Editor, the Inspector-General of Agrieul- 
tm’e, Nagpur, Central Provinces, India. Contributors will be 
given, free of charge, fifty copies of their eontribution.s. 

BOTANICAL SERIES. 

Vol. I, No. I. The Haustorium of Santalum album— Early 
Stages, by C. A. Barber, m.a., p.l.s. Price, Re. 1. 

Part II. —Cases of Irregular Penetration, by 
C. A. Barber, m.a., p.l.s. In the fress. 

Vol. I, No. II. Indian Wheat Rusts, by E. J. Butler, m.b., p.l.s., 
and J. M. Hayman. Price, Rs. 3. 

Vol. I, No. III. Fungus Diseases of Sugarcane in Bengal, by 
E. J. Butler, m.b., p.l.s. Price, Rs. 3. 

Vol. I, No. IV. Gossypium obtusifolium, Roxburgh, by I. H. 
Burkill, M.A. Price, Re. 1. 

Vol. I, No. V. An account of the genus Pythium and some 
Chytridiacese, by E. J. Butler, m.b., f,l.s. 
Price, Rs. 4-8. 

Vol, I, No. VI. Cephaleuros virescens, Kunze ; The Red Rust 
of Tea, by Harold H. Mann, d.sc., and C. M. 
Hutchinson, b.a. In the press . 

Vol. II, No. I. Some Diseases of Cereals caused by Scleros- 
pora graminicola, byE. J. Butler, m.b., e.l.s. 
Price, Re. 1-8. 

CHEMICAL SERIES 

Vol. I, No. I. The Composition of Indian Rain and Dew, by 
J. W. Leather, ph.o., f.o.s. Price, Re. 1. 

Vol. I, No. II. The Composition of the Oil-Seeds of India, by 
J. W. Leather, ph.D., e.c.s. Price, Re. 1. 

ENTOMOLOGICAL SERIES. 

Vol. I, No. I. The Bombay Locust, by H. M. Leprot, m.a., 




THE OUDH SEED-DEPOTS. 

By W. H. MORELAND, b.a, i.l.b., r.c.s., c.i.k, 

Dwecto'r of Agrie-ulture^ U.P, 

Many if not most of the cultivators in the southern districts 
of Oudh are unable to carry an adequate stock of seed from 
harvest until the following seed-time. There is no lack of 
appreciation of the benefits to be derived from choosing seed 
from the best of the produce, and tlie pr-actice is followed, 
as far as possible, in the case of the crops which cost little to seed 
an acre ; but with crops, such as wheat, where the cost of seed 
is considerable, the people have not the financial resources that 
would enable them to hold their stock. In practice they hand 
over their whole crop of wheat to the grain-dealer to be credited 
to their account, and at seed-time they go to him for the loan 
of the necessary seed. 

This part of the country produces in a favourable year 
more wheat than it consumes, as the bulk of tlie inhabitants have 
to be content with coarser food-grains. The grain-dealer 
naturally sells the best of the wheat that comes into his hands, 
and issues the balance for seed, so that a process of deterioration 
in the quality of the seed is steadily at work. It is probably 
due mainly to this fact that the wheat ordinarily grown in South 
Oudh gives a poor yield of inferior grain. 

The question of providing facilities for the supply of 
sound seed in such tracts was raised by the Board of Revenue 
in 1898. Some of the larger landholders professed interest in 
the matter and offered subscriptions towards the capital required, 
as well as their assistance in distributing seed to the cultivators 
and in collecting their payments at harvest-time ; an advance 
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was obtained from Government to supplement the landholders’ 
subscriptions ; and an experimental depot was established to 
test the question whether good seed could be profitably distrib- 
uted as a commercial operation. At the outset, it was hoped that 
if this question could be answered in the affirmative, the larger 
estates would follow the example set them and would organize 
the seed-supply of their cultivators. 

The landholders soon lost interest in the operation, or 
perhaps it would be fairer to say that their interest, never very 
strong, proved insufficient to cope with the objections of their 
subordinates to the extra labour involved in distribution and 
collection. But this first phase of the undertaking lasted long 
enough to show that, whatever the landholders might think, the 
cultivators were keenly alive to the advantages of a system by 
which they could be sure of sound seed on fair credit terms. At 
the same time the Department was getting popular with the 
cultivators, so that when the landholders’ interest waned, it was 
decided not to suspend operations but to deal direct with individual 
cultivators for the time being in the hope of gradually developing 
a system from which Government could eventually withdraw. 

Dealing with individual cultivators had numerous draw- 
backs. There were too many petty accounts to keep ; collection 
became very laborious, and the cultivators had to be introduced 
by the subordinates of the Land Records Department. This last 
necessity was objectionable both as diverting the staff from their 
duties and as tending to a system of fees for introduction. The 
first step in organization was to encourage cultivators to form 
groups which would take over substantial quantities of seed and 
be jointly responsible for the return of the produce. By last 
year sufficient experience had been gained of these groups to 
justify their recognition as the normal customers of the depfit, 
and consequently a differentiation of interest rates has been made 
in their favour which will probably eliminate the individual 
customer. 

The next step forward, the conversion of these groups 
into co-operative societies, will be the work of the Registrar. 
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Recent high prices have made it inadvisable to press this develop- 
ment forward, and onl\’ a few societies have been aetiiall_v 
formed ; but tlnsre is reason to think that many of tlie o-roups 
are ready, or will shortly be ready, to register themselves as 
societies, purchase a stock of seed with capital obtained through 
the Registrar at co-operative rates, and carry their stock from 
season to season. The chief anxiety of the gi'onp.s appears at 
the pi'esent time to be the risk of toss in .storage, by theft, fiio, 
insects, etc. This question has still to be worked out with the 
people, but a.s a temporary measure I liave ofteied to .stoi-e in tlie 
Government depots the stock of the pioneer societies in return 

for a charge per mauncl calculated to cover storage-charges and 
insurance. 

Should these .societies develop in the way that is hoped, 
the Department will have nothing further to do with the supply of 
seed for their members, except to assist them from time to time in 
adding to their stock, or in taking up a new variety. The assistance 
will be confined to purchasing for them the best seed available at 
the cheapest rate, or advising them where and how to purchase 
It will not be financial. 

The original intention was to offer the people chosen seed 
of the local strains, and this counse ls still followed in the ease of 
some kinds ot grain where the local supply is fairly good. But 
in the case of wheat, which forms the bulk of the distribution, a 
change of policy was necesjsitated partly by the fact that it was 
impossible to get enough good wheat of' the local strains, and 
partly because the people were tired of their own and asked for 
a different strain. The soft white wheat, known as Muzaffarnagar, 
had been tried in the locality with sufficient success to justify its 
offer, and it has been the principal grain supplied ; it has now 
become popular with the people as giving a considerably greater 
net return than the local strains. Oats have been introduced in 
one or two jilaces where there was a demand for the crop, but the 
market is too limited for this crop to become very important ; 
and a variety of fine rice which commands very high prices in the 
market, appears to be becoming popular. 
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The terms offered were 25 per cent, for the crop ; that is 
to say, a cultivator who takes a maund of seed undertakes to 

repay 50 seers of its produce after harvest. If he prefers as 

some do— to pay in cash, the cash rate is fixed beforehand at a 
slightly unfavourable figure from his point of view, as in order to 
maintain the stock it is desirable to get back as much grain as 
possible in kind. This rate of interest was fixed as the commonest 
prevailing rate in the locality, as it was desired not to appear to 
enter on the enterprise of reducing interest. As a matter of 
fact, the charge to the people has in some cases been reduced, 
because some dealers adjust their rates by the diflPerence between 
prices at seed-time and at harvest, but reduction was not part of 
the scheme. At present a rebate of one-fifth the interest is 



being offered to groups provided they pay in their produce punc- 
tually in one lot ; thus a group which has taken 10 maunds of 
seed need pay only 12 maunds instead of 12| maunds under the 
previous rule. This reduction is justified by the greater security, 
the saving of labour in collection, and the reduction of account 
work. On the other hand, from next year the rate to individuals 
will be raised to 37| per cent, in furtherance of the policy of 
encouraging the formation of groups. 

The working of the dep6t may be described as follows: 

The representatives of a group are now known to the agri- 
cultural staff and need no introduction, but individuals have to 
be introduced. In either ease the issue is made on application 
with the minimum of formalities, and there is nothing more to 
do till harvest time. It is here that difficulties occur in collec- 
tion from individuals. We have hardly had a single case of 
fraudulent refusal to pay, but debtors expect to be reminded and 
this entails much work on the revenue-staff of the sub-divi,sion • 
work which will, I hope, be reduced to a minimum as the o-roup- 
system develops. As each lot of seed is returned, it has'to L 
examined for fitness for re-issue, and then cleaned and ba^o-ed 
under the supervision of the agricultural staff. At first a sTed- 
separator was used for cleaning, but hand-sieves have been found 
more suitable. The cleaned seed fit for re-issue is then stored 
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and the interior seed and cleanings sold off for cash at a period 
when the market is fav ourable. 

As regards storage, Khan Bahadur Muhammad Hadi, who 
has supervised operations since the start, has developed and 
adapted the indigenous methods on lines which he describe.s as 
follows : — 

“ Seed-grains may be stored either in pits {under ground) 
or in chambers (over ground) in a building (two-storied pi-eferable) 
having but one entrance to the north or south. The mo.st 
suitable .shape for the pits or chambers is oblong, the dimen.sions, 
of course, depending on the amount of grain which has to be 
stored. The pits or charnbens .should be perfectly dry to begin 
with. The walls and the door thereof .should then be well coated 
with coal tar and allowed to dry. Before storing the seed, about 
half an ounce of .sulphur should be burnt in each chamber and 
the door of .the building should be closed while the sulphur is 
burning. Leaves of ‘ Makua ’ (Bassia latifolia) and ‘ Nim ’ (Melia 
indica) should be collected beforehand and dried. A layer of 
leaves about 6 inches thick should first be spread on the 
door and over this a thinner layer of Nim leaves. On the latter 
should be spread a six-inch layer of bhusa (the common wheat or 
barley straw). The grain should be thoroughly dried in the sun 
before storage and should be packed in bags in the hot sun of 
June (which is the best time for storing rahi seeds). Before 
the bags are stitched after being filled, two or three one-inch 
bits of naphthalene should be put in each bag. The bags 
should now be removed from the sun to the chamber and placed 
on the layers mentioned above. The upper surface of the bags 
should then be covered with a two-inch layer of bhusa, and on 
this layer should be placed a fresh layer of bags and so on till the 
chamber is full. A space of about one foot should be left all 
round the chamber inside to be closely filled with bhwa as each 
layer of bags is placed in it. The chamber should in this way 
be filled up to the top when a thick layer of bhusa should be 
spread and covered over with a piece of tat or some sort of 
matting. In the rainy season the bags should be examined once 
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a fortnight with an instrument well known to grain-dealers. It is 
called farklu and is similar to the instrument used in Europe for 
examining cheese. Should any traces of an attack of weevils be 
found in any bag, the latter should be removed from the granary 
at once. The use of naphthalene minimizes injuries from the 
common granary pests but renders the seed unfit for eating 
purposes owing to the disagreeable odour which it imparts to the 
grain. 





Liahilities. 


Assets, 


Due to Government 14,000 0 0 


Grain, bags & straw in 
stock or advanced 
Outstandings 
Dead stock 
Cash 


Deserve ... 

Subscriptions 

Profit 


Khar if Seeds. — -i^mong the kharif seeds, rice does not require 
all this careful treatment, but Vrd, Mwig and Juar do. 

Maize is specially liable to attack of weevils, and it should be 
very thoroughly dried before storage under the above method. 
The best way for keeping maize seed is to suspend the ripe cobs 
(they should be dead ripe) in a kitchen or some other room where 
smoke gets in regularly every day.” 

It may be added to the foregoing account that losses from 
weevils have on the whole been trifling. 

It is found that in ordinary seasons the stock of grain 
increases as rejections and cleanings do not consume the whole of 
the interest received: but after a bad season it may become 
necessary to renew a considerable part of the stock by fresh 
imports, when charges for freight reduce the accumulated profit, 
while as prices are usually high when fresh purchases have to be 
made, the writing down of the new stock to normal values alfeets 
the balance-sheet very materially. The financial arrangements 
will be understood from the following balance-sheet made up on 
31st August 1906 : the depdt has a personal ledger account with 
the treasury : — 



OUDH SKED-DEPOTS : MORELANB, 



Taking each item in turn, the sum Am to Government repre- 
sents the bulk of the working capital : it is technically an ad\ anee 
under Article 187 (a) of the Civil Account Code. The reserve 
represents a contribution made by the Government of India some 
years ago to enable the stock to be extended at a period of famine- 
prices ; but for this grant, the depot, as a coinmereiai institution, 
vvmuld have been bound to limit its operations till prices fell, 
while with the aid of the grant it was possible to purchase more 
seed and do substantial good. For accounts purposes the amount 
of tlie grant is still shown as a reserve fund, and part of it will 
probably disappear from the next balance-sheet, as the stock of 
seed has again been increased at a time of high prices. The 
subscriptions represent the original contributions of landholders 
and the profit is the balancing item. 

On the assets side, the seed-grain is valued at normal 
prices, the other stock at a low figure. The outstandings show 
the normal value of the grain due to the depot at that date, while 
the cash represents the value of seed sold for cash as unfit for 
stock, etc. This has almost all been spent in adding to the stock 
of wheat. Contingent expenditime and wages are paid from the 
cash-balance. 

It should be added that two district boards have estab- 
lished seed depots on similar lines : they are worked by the staff 
of the department but financed by the district boards. 



THE THIRD ANNUAL MEETING OP THE 
BOARD OF AGRICULTURE. 

By E. J. butler, m.b., f.l.s., 

Secretary to the Board. 

The I expansion of Agricultural Departments in India, noted 
in the account of the second meeting of the Board of Agriculture 
{-^S^i^^lfBral Journal of India, Volume I, 1906, pag'e 143), was 
still more evident at the third meeting which opened at 
Cawnpore on February the 18th, 1907, under the presidency of 
Mr. F. G. Sly, i.c.s., Officiating Inspector-General of Agriculture 
in India. Forty-six members attended as against thirty-five in 
the preceding year, the increase being more than accounted for by 
the presence of thirteen new officers appointed to the staffs of 
the Imperial and Provincial Departments of Agriculture during 
the year. Besides a very full muster of these Departments, the 
Board included the Inspector-General of the Civil Veterinary 
Department, the Director of the Botanical Survey, the Agri- 
cultural Chemist to the Government of Mysore, the Scientific 
Officer to the Indian Tea Association and the Directors of 
Agriculture of Baroda and Kashmir. The Board had also the 
pleasure of welcoming as visitors Sir Edward Buck, k.c.s.i., and 
Major E. H. Atkinson, b.e., Principal, Thomason College, Rurki, 
both of whom made valuable contributions to its proceedings. 

The two previous meetings were held at Pusa. The new 
departure, of meeting alternately at Pusa and at one or other of 
the Provincial Departments’ head- quarters, proposed by the Board 
in 1906, has met with general approval. As one of the main 
objects of the Board is to give to agricultural officers throughout 
India an opportunity of meeting together to learn something of 
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each Other's work and to discuss their problems from the dihereui 
stand-points induced by local conditions, it is felt widely' that 
the advantag'e which will accrue from seeing the actual workinc- 

ot the departments in different provinces fully iusiihes the 

ciiaiige. ' 

The annual meeting of the Board of Agriculture is an 
occasion on which a review can be made of the progress of State- 
aided improvement in Indian agriculture during the preceding 
year. Though this is not an admitted function of the Boarcb 
winch ill Its official discussions applies itself rather to plans for 
the future, it is still an inherent necessity of any such meeting, 
since It IS impossible to discuss the future, without reference to 
the past. The opportunity lias, indeed, been taken by the 
President at the last two meetings to refer briefly to the results 
during the year of the action taken on the recommendations 
made by the preceding Board. The programmes of work sub- 
mitted by the Departments of Agriculture also contain frequent 
leferenees to current work and to new lines taken up during the 
year. It is, therefore, possible from this point of view to gain a 
general idea of the activities in agricultural matters of the 
State departments concerned. 

In attempting to give a brief review of the salient features 
of the year’s work, as they can be gleaned from the Proceedino-s 
of the Board of 1907 ,’^ it is necessary first to make some reference 
to the organization of the Agricultural Departments in India, 
and the expansion of their staffs which has taken ifface in 
1906 - 07 . A very complete account of these Departments, with 
detailed lists of their staffs as they stood at the beginning of 
1906 , will be found in an article in this Journal on “ Departments 
of Agriculture in India” by Mr. F. G. Sly (Agricultural 
Journal of India, Volume I, 1906 , page 1). The Imperial 
Department as it stood in the beginning of 1906 has undergone 


* Procve,liufrs of tl.e Board of Agriciiltnre in India, held at C.iwnpore on the 1 8 th 
February lUOT, and following days. Calcutta, Office of the Superintendent of Government 
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no considerable change. Five new officers were, however, posted 
to Pusa in the period under review, to receive a course of 
training intended ultimately to prepare them for responsible posts 
in the Provinces. The addition of these officers — known as 
Supernumeraries — to the different branches of Agricultural 
Science represented at Pusa, has become an important feature 
in the organization of the Pusa Institute, and every section has 
been, or will shortly be, strengthened by one or more junior 
officers. As vacancies arise, these will be posted to the charge 
of sections in the provinces. 

The Provincial Departments have made a decided advance 
towards the organization outlined in Mr. Sly’s article already 
referred to. A separate Department of Agriculture, distinct 
from the Land Records Department with which agriculture was 
previously amalgamated, has come into being in nearly all the 
provinces, and in each case is in charge of a special officer of 
the Indian Civil Service as Director of Agriculture. Each 
Department has obtained, or will very shortly obtain, a nucleus 
staff consisting, in most cases, of a Principal of the provincial 
agricultural college, a chemist, a botanist and one or more 
expert agriculturists. Entomologists and mycologists will not at 
present be appointed to any province, the whole of the work of 
these sections being for the present centred at Pusa, with the 
assistance of native staffs in the Provincial Departments. 

The recruitment of the very large native establishments 
required has naturally been much hampered by lack of suitable 
trained candidates, but this is inevitable pending the completion 
of the agricultural colleges ; the supply from them of well- 
trained men will eventually remove this difficulty. Besides the 
European staff of specialists mentioned, native assistants and 
subordinates are, therefore, being largely employed and will be 
graded into a regular service on rate of pay and prospects which 
will attract highly educated men who have been brought up 
among agricultural surroundings. 

So much for the personnel. The material equipment has 
made an equally decided advance. The Agricultural Research 
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Institute at Pusa is approaching completion and it is anticipated 
that its laboratories will be occupied in the current year. In 
each province the site for the central provincial college and 
research station has been selected, and in most cases, consider- 
able progress has been made in erecting the necessary I tuiklings 
and laying out the land. Most of the provinces ha\*e been 
surveyed with a view to .select .suitable localities in which to 
found experimental farms, and the number of such tkrms in 
existence has largely increased. When completed, there will 
thus be besides the Imperial Research Institute at Pusa, eight 
provincial colleges and experiment stations, with full laboratory 
accommodation for scientific work, and a large number (jf experi- 
mental farms and demonstration plots in representative agricul- 
tural tracts throughout the country. 

The 4egt'ee of activity shown by the different departments 
naturally varies greatly in accordance with the staff available. 
In Burma, for instance, the Director was entirely without a 
scientific staff until nearly the end of the period under review. 
Several other provinces were but little better off*. In Bombay, 
on the other hand, nearly the full staff was available. It is 
impossible to refer more than very briefly to a few of the direc- 
tions in which the different departments have been active. 

The work of the Agricultural Research Institute, Pusa, wa.s 
outlined by a committee of the Board of 1906, who held 
that it should be directed, as far as possible, to solutions of the 
fundamental problems of tropical agriculture, the provincial 
departments undertaking more detailed or local work, of immediate 
application to local agriculture. Inevitable delay has occurred in 
inaugurating any lai’ge series of field experiments at Pusa, owing 
to the necessity of testing the soil of the different blocks. Uni- 
form cropping for several seasons, so as to obtain a knowledge of 
their characters, has been the first requirement. When taken up 
in 1903, a large part of the present arable area was under jungle 
and all was in an unsatisfactory condition agriculturally. Hence, 
no field experiments proper have yet been commenced, and much 
time has been expended in mapping the farm into acre plots, thej 
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yields of which have been separately weighed and recorded, so that 
a considerable amount of information as to the capabilities of the 
difterent fields has been acquired. Soil analyses of a very exten- 
sive nature have been made, and samples of all the blocks preserved 
for future comparison. It has, however, been possible to carry 
out a certain number of crop experiments in available portions of 
the farm, experiments in sugarcane cultivation, the testing of 
varieties, their period of maturing, behaviour to disease and so on, 
and the experimental cultivation of cotton and flax, being the 
chief of these. The ordinary work of laying out the farm has, of 
course, taken much time, but the necessary bunding, fencing, road- 
making, providing irrigation and so on, are now nearly completed, 
and it may be expected that permanent field experiments can very 
soon be commenced. The details of these are not, however, vet 
definitely settled, but it is safe to say that an important part of 
the experiments will be permanent series, something on the 
lines made famous by the work carried on at Rothamsted in Eng- 
land, but with special reference to sub-tropical practices and con- 
ditions. 

In chemistry the work has included the determination of 
available plant food in soils. This has been carried out largely in 
the pot-culture house, a well-equipped structure which has been 
erected for work of this nature. The results obtained up to date 
will shortly be published. The amount of nitrogen compounds in 
rain-water and dew has been determined, in work extendiuc over 

O 

a year in each case. The published results show that the quanti- 
ties, contrary to what has often been suggested, ai'e no greater 
than those similarly found in England. The subject of soil drainage 
has also been taken up, with the aid of four drain gauges erected 
for the pui’pose. These are solid blocks of soil, cut out and under- 
pinned without any disturbance, and they provide a means of col- 
lecting and examining the drainage water through difterent thick- 
nesses of a measured area of surface. Other investigations of the 
quantity and movements of soil moisture have been carried on, 
and it is expected that some interesting data will be available for 
publication shortly. Similarly, an apparatus for determining the 
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quantity and character of soil gases has been perfected, with a 
view to obtaining information on this little known subject. In- 
vestigations have also been carried out on the conditions which lead 
'** to an accumulation of the eyanogenetic glucoside, which gives rise 

to prussic acid in certain plants, such as sorghum {Andropogon 
Sorghum) and linseed, (Linum usitatissimum) so often fatal to 
cattle, and on the value of the recently introduced artificial 
manures, calcium cyanamide and calcium nitrate. 

In botany the chief work has been investigations in plant 

i breeding and plant improvement. The determination of the 

varieties of Indian wheat has been taken up, a very large collection 
of the Indian wheats having been grown at Pusa and their 
characters studied, the almost invariable mixtures being separated 
into their component types. Similar work with barley and 
tobacco is also in progress. 

A commencement has been made in wheat breeding work, a 
number of successful crosses having been obtained. The results 
which have attended this class of work in other countries hold 
L out considerable promise for similar work in India, where little 

f breeding has previously been attempted. The collection and 

investigation of certain fibre plants has also been commenced. 
The first step is to collect material for growing under uniform 
conditions, in order to determine whether the varieties of any 
particular fibre plant are true to type, and to isolate and examine 
j the types. The value of these types will then be determined, 

i Hibiscus cannabinus (Pntsan) has been selected for immediate 

I investigation. Other work includes a series of permanent experi- 

1 ments on the culture of Indian fruits, and the study of the varieties 

i and cultivation of cassava, with particular reference to the amount 

1 of starch and prussic acid-producing glucoside present, the 

Agricultural Chemist collaborating in the latter investigation. 

In entomology and mycology the work has naturally been 
of a somewhat different character. Since no provision for these 
j; sections has, at present, been made in the provincial departments, 

- the acquirement of information regarding Indian insect and 

fungus pests of cultivated crops has necessarily occupied a large 

ik - _ - ^ 
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proportion of the time of the sections concerned. The accumula- 
tion of collections and their identification, and the giving of 
advice to cultivators and others regarding their pests, form an 
important part of their work. 

In entomology a staff of native assistants has been trained 
and posted to different provinces. These men are employed in 
field observations of the more serious crop pests and in urging on 
the cultivators the adoption of simple remedial measures. Slow 
but real progress in this direction is recorded, aided by the 
publication of a volume on “ Indian Insect Pests,” which may be 
expected to promote the spread of more common-sense views as 
to the origin and nature of insect epidemics. An attempt has 
been made to discover insecticides fatal to insects, but not, in the 
quantities used, to cattle or other stock. This has been carried 
out in collaboration with Mr. R. S. Finlow. The value of trap 
crops in preventing insect epidemics, the influence of climatic 
conditions on their prevalence, and the practicability of utilizing 
beneficial insects as a means of checking pests, were also enquired 
into at Pusa. Large reference collections are being accumulated 
and identified with the aid of specialists in Europe and America. 
The special investigations included an enquiry into the prevalence 
in India of biting flies which may act as carriers of disease. 
This is a subject which has reached great importance in medical 
and veterinary science recently. Little is known of the species 
which occur in India, and a comprehensive survey of them may 
prove of great value in the discovery of the causation of certain 
human and animal diseases. A severe epidemic of the cotton 
boll-worm has recently occurred in the Punjab and Sind. To 
combat this a large campaign was undertaken in the Punjab, 
the chief means adopted being the re-introduction of the natural 
enemy of the boll-worm, a parasite which, there is reason to 
believe, was killed out by the severe cold of the winter of 1905-06, 
the burning of stalks and refuse of the cotton plant in the fields, 
after the completion of the cotton picking season, and the 
planting of trap crops of hUnda (Hibiscus esculentus ). The 
result was a distinct improvement in the crop in 1906-07. 
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In mycology the training of assistants for posting to the 
provinces has been started in a similar manner to that mentioned 
above for the entomological assistants. Little progress may, 
however, be expected from any efforts at present to teach cul- 
tivators to understand their fungus, pests, for a considerable 
amount of education is required before the nature and effects 
of these obscure and minute parasites can be grasped. 
Attempts have, therefore, been made to indicate directions 
in which Government may take action in stamping out epidemic 
diseases and also to find disease-resisting varieties of crops 
subject to specific diseases. As an instance of the former, a 
large campaign has been started in the Godavari Delta to 
stamp out a very serious palm disease which threatens the 
extinction of palmy i-a and eocoanut palms in that area. This 
work is being carried out by the Madras Department with the 
necessary expert advice and assistance from Pusa. It is hoped, 
however, that in this case, material co-operation may eventually 
be secured from the ryots. The attempts to obtain a race of 
pigeon pea resistant to the wilt disease of this crop are promis- 
ing well at Poona. At Pusa investigations of some of the chief 
diseases of sugarcane have been carried on, and a simple and 
efiicient method of checking “red rot,” the most serious disease 
of this crop, has been discovered. Research work has occupied 
much time, as a natural pi-eliminary to the introduction of 
remedial measures in a country in which the crop diseases are 
largely uninvestigated at present. The collection and identifica- 
tion of Indian fungi is also a necessary preliminary to future 
work. 

The work which is being carried out by the provincial 
departments, as submitted to the Board, is so extensive and 
varied that only a brief i-eferenee to its main features is possible 
here. 

Efforts towards the improvement of Indian cotton are 
receiving considerable attention. The attempt to acclimatize 
Egyptian cotton in Sind has attracted much notice, not only in 
India, but in the markets of the world. There is no need to refer 
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at length to this experiment, the details of which are probably 
familiar to most readers from the columns of the daily press. The 
success of its early stages is promising, but consideration must be 
given to overcome the habits and traditions of the cultivators, 
which deter them from the labour and care required in growing 
these cottons, and the ravages of the boll-worm, before any consid- 
erable supply can become available. Egyptian cotton is also 
being grown in the South Western Punjab. A classification of 
Indian cottons grown at Poona and an account of some of the tree 
cottons have been prepared by Professor Garamie, Economic 
Botanist, Bombay. In Bengal and elsewhere trials of these 
tree cottons have been carried out, without, as yet, any definite 
success. Several hybrid cottons have been produced in Bombay 
and the Central Provinces and are being tested. In the Punjab, 
fifteen hundred acres were sown with acclimatized American 
cotton in 1906 , and a substantial increase is anticipated this year. 
In the United Provinces a medium stapled American cotton 
has been acclimatized and introduced on a small scale near 
Cawnpore. Cotton seed selection is in progress in most 
provinces, the superior seed being distributed to the ryots. 
In the Central Provinces three farms are devoted to this 
work. 

Wheat experiments, particularly in the introduction of 
improved varieties, are in progress in the wheat-growing provinces. 
In the Punjab some of the varieties introduced at Lyallpur have 
found much favour. At Cawnpore and Orai wheat-breeding 
work is being carried on, search being made particularly for a 
rust resistant wheat for Bundelkhand. In Bombay similar work 
has been initiated. At Hoshangabad in the Central Provinces 
wheat is under special study, and in these Provinces demonstra- 
tions on the advantages of saltpetre as a manure for irrigated 
wheat are being given. 

In sugarcane the farm at Samalkota has done much good 
work in introducing new varieties into the Godavari Delta. 
This farm is devoted chiefly to the study of this crop. At 
Manjri, near Poona, sugarcane is also the chief crop and the 
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work of the tarin has exercised a wide influence on surrounding 
cultivation. In Assam attempts are being made to popularize 
sugarcane growing. The Agricultural Chemist to the Mysore 
Government has made an enquiry into the industry in that 
State, and indicated several directions in which improvement 
in manufacture can be carried out. The Hadi process of 
sugar making is being taken up by cane growers in the United 
Provinces. 

The improved cultivation of paddy, introduction of new 
varieties and experiments in transplanting and manuring are 
being carried out at several farms in Bengal, at Raipur in the 
Central Provinces and at Rajshahi in Eastern Bengal. The 
eflSeiency rah is being tested at Lonavla in Bombay. 

Tobacco cultivation and curing are being studied at Nadiad 
in Bombay, Dindigal in Madras and Rangpur in Eastern Bengal, 
New varieties have been introduced into Cocan ada and Eoilpatti 
in Madras. 

The improvement of potato cultivation in the Khasi hills is 
one of the chief aims of the Shillong farm where new varieties 
are introduced, spraying for disease demonstrated and raanurial 
experiments tried. Disease resistant potatoes are being sought 
for at Dharwar in Bombay. 

Special farms have been opened for the study of groundnut 
at Palur in Madr-as, pepper at Taliperamba in the same Presidency 
and Tasar silk at Chaibassa in Bengal. Groundnut is also beins' 
studied on some of the Bombay farms. At Kanara spice culti- 
vation is especially under enquiry. The tropical Garden at 
Wahjain in Assam is devoted to spices, drugs and tropical fruits, 
while temperate vegetables and fruit are being acclimatized at 
Shillong. Rubber, fibres and a number of exotic and Indian 
economic plants are receiving attention at Ganeshkind Gardens 
in Bombay, where also there are experiments in fruit growing. 
A new economic garden for similar work has been opened at 
Bassein on the sea coast north of Bombay. 

At most farms in all the provinces there are experiments in 
cultivation, manuring, seed-rate, introduction of varieties and 
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similar questions, with a large variety of crops, including most of 
the staple crops of the countrjL 

Seed farms for the supply of good seed of cotton, vdveat, jute 
and other crops have been opened in several provinces. 

Of special enquiries mention should be made of the fell or 
alkali land investigations in Sind, the United Provinces, and the 
Punjab. Efforts at reclaiming alkali land by the application of 
gypsum, by drainage and by washing out the salts are in progress. 
In the United Provinces a survey has been made to locate sites 
where wells may profitably be constructed and a special well-bor- 
ing staff entertained to conduct trial borings. In times of scar- 
city the assistance of Government for these minor irrigation 
works has been secured, according to a definite programme. A 
scheme for a similar survey has been prepared for the Punjab. 
Investigations of questions of soil nitrogen, determination of 
seepage in field irrigation channels, soil inoculation of leguminous 
crops and studies in insect and fungus pests are carried on at Cawn- 
pore. Studies of root parasites, especially the sandal tree, and a 
survey of the wild peppers of the Presidency ha ve been carried out 
by the Government Botanist, Madras. The co-operative system of 
seed distribution which has been devised in the United Provinces 
has been described at length in the present issue of this Journal. 

Besides the general agricultural work of the departments, 
mentioned above, several important crops have been made 
the subject -of investigation by special officers appointed for 
the purpose. These are indigo, tea, jute and other fibres. 
The Indigo research station of the Behar Indigo Planter, s’ 
Association receives a subsidy from the Bengal Government 
and is under the charge of the Imperial Bacteriologist who has 
been lent from Pusa for the purpose. The nature of indigo 
fermentation has been investigated and several improvements in 
manufacture carried out. The station has also been concerned in 
the extension of the Natal plant, which has revived the indigo 
industry, moribund under the competition of artificial or syn- 
thetic indigo. Recently a series of dying tests has been carried 
out which indicates a marked superiority of the natural over the 
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synthetic product. A large number of other investigations con- 
nected with seed raising, improvement in germination of Natal 
seed, cultivation, trials of varieties and other questions have 
been carried out. 

The scientific department of the Indian Tea Association is 
under the charge of a special officer appointed by the Association 
and maintains an experiment station at Heleeaka in Assam. It 
receives subsidies from the Governments of India, Bengal and 
Eastern Bengal and Assam. During the period under review 
investigations have been carried on on the fermentation of tea, the 
causes which influence “ quality, ” the characters of the tea soils 
of North Eastern India, several insect and fungus pests of tea 
(including the mosquito blight, red slug caterpillar, blister blight 
and red rust) and questions of manuring and cultivation. The 
value of the work of this department has received wide recogni- 
tion from the tea industry. 

Attached to the Eastern Bengal and Assam department is 
a special Fibre expert, whose work has been chiefly connected 
with jute. A survey has been made, as a result of an extensive 
tour, of the districts in India which appear to offer promise of 
success in jute cultivation. The extension of the area under jute 
is one of the first needs of the industry at present, as an increased 
demand has led to fraudulent watering on an extensive scale and 
the supply of inferior grades of fibre to the market. Experi- 
ments were carried out to determine the quantity of moisture 
naturally taken up jute fibre under different conditions, in 
order to provide a basis for legislation should it be needed. 
Retting experiments were also carried out. Field experiments 
on the best season for sowing and thickness of planting are in 
progress and trials of a number of other fibres, possible sub- 
stitutes for jute, have been made. Selection experiments with 
jute, designed to improve both the quality and yield of fibre, have 
been commenced and will form an important part of future work. 

The consideration of the programmes of different depart- 
ments, from which the above abstract has been made, occupied 
the first two sittings of the Board. The remaining three days 
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were devoted to the discussion of several matters of general 
interest to all the departments. 

The chief of these was the improvement of the Indian sugar- 
cane industry. The available statistics show that the consumption 
of sugar in India is increa.sing, while there is no corresponding 
o-rowth in the area under cane in the country. It is everywhere 
recognized that, though India possesses canes, the quality of which 
is not surpassed in any country, still the yield of raw sugar per 
acre as a whole is lower than in any other sugar producing country. 
A scheme was prepared, after prolonged discussion, of the direc- 
tions in which improvement can be attempted, and was adopted as 
a general guide to the departments of provinces in which the 
crop is of commercial importance. This scheme is contained in 
the published proceedings and need not be further referred to here. 

Arising out of the grant of £10,000 made by the British 
Cotton Growing Association, the Government of India requested 
the advice of the Board regarding the best plan for assisting 
cultivators in disposing of small quantities of any'^ new fine stapled 
cotton introduced into cultivation. The Board recommended that 
the direct intervention of Government should be restricted to 
the earlier stages of any such introduction. In these early stages 
it may be advisable for Government to purchase the produce. 
Later on, when the area commences to expand, the assistance of 
private firms acting independently or as Government agents may 
usefully be sought. With still larger areas Government auctions, 
such as those held in Sind to dispose of the newly introduced 
Egyptian cotton, are recommended. 

The question of legislation for the control of artificial 
fertilizers, brought before the Board of 1906, was again considered ; 
the Board decided from the evidence collected in the meantime 
that the time is not ripe for the introduction of such legislation, 
though it is desirable to maintain a special watch over the 
developments which may occur in the future in this direction. 

Sir Edward Buck gave addresses on two important questions 
which led to interesting discussions. The first of these was the 
utilization of river silts in. India. The quantity and nature of 
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these silts is imder investigation by the Imperial Department of 
Agriculture and by the Geological Survey. Their agricultural 
value was testified to by a number of members present, and the 
s- discussion elicited many facts of general interest in this 

connection. The Board agreed that it is a grave error not to 
utilize fertilizing silt wherever it may profitably be used, and 
^ recommended that silt investigations should be continued and 

extended, and that the eo-o|)eration of the Irrigation Department 
j should be sought in the enquiry. The second matter brought up 

by Sir Edward Buck, was the employment of Agricultural 
Engineers in India. He instanced a number of important 
enquiries in which the services of ti’ained engineers could profit- ' 

ably be utilized. The work which has akeady been done in such : 

directions as well boring, lifting well water by power, checking ‘ 

erosion and .carrying out minor irrigation work, though on a small : 

scale, was appreciatively referred to by several members. As a I 

result of these indications Major Atkinson, r.e.. Principal of the 

Thomason College, Rurki, explained to the Board the technical 

qualifications required for such posts and the training necessary 

for the subordinate staffs. The Board recommended the question 

to the earnest consideration of local departments. 

Of veterinary matters the chief considered Avas the provision 
of fodder in times of famine. A number of suggestions were 
made in this connection, and the Board recommended them for 
the consideration of the local departments. 

The above summary of the matters considered at the Board 
of Agriculture of 1907, gives some indication of the work of the 
different departments and special officers. If it is remarkable 
rather for the amount of experimental and research work project- 
ed than as a record of improvements actually accomplished, this is 
partly accounted for by the fact that the Board occupies itself, as 
already said, jnore with the future than the past. It is also, 
however, in a large measure due to the recent birth of systematic 
agricultural enquiry in India, and it cannot, I think, be denied 
that the infant departments show remarkable signs of vigour and 
that their futiue careei's are full of promise. 


LOCUSTS IN INDIA. 


H. M. LEFKOY, M A., F.E,s., F.Z.S., . 

Imperial Entomoloijist, Ftmi. 

India is the home of two locusts, which are periodically 
destructive to the crops and are familiar to agriculturists in the 
tracts through which they pass. These two species difter in 
habits and life-history and are checked by diverse methods. In 
order to facilitate their recognition, we reproduce coloured plates 
of these insects, and this short article is merely an amplification 
and explanation of the plates. 

For many reasons it is important to be able to recognize a 
locust and make quite certain which one of the two kinds it 
is; knowing this, it is possible to predict what will happen 
whether damage is to be anticipated, whether locusts are likely 
to lay eggs, and whether any precautions are possible. There 
are great gaps, in Our knowledge of locusts which we hope to 
fill if readers of the Journal will report every flight of locusts 
they see. For this, it is absolutely necessary to be able to identify 
the locusts with perfect certainty, and we hope that this will 
be possible by means of the plates. 

A locust is a grasshopper which multiplies excessively, forms 
swarms and migrates, passing over long distances and settling 
here and there to feed. There are authentic records of 011I3" 
two insects in India which behave like this, but there is no reason 
why any of our common grasshoppers should not do so. If there- 
fore the reader finds a swarm of locusts, the individuals of which 
do not agree with those represented here, we hope he will posf 
specimens to Pusa with a short report. There have been reports 
of a green locust in Orissa, of curious locusts in Madras, of High is 
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of the Central Asian Locusts coining into India and so on, and 
it is desirable that these should be authenticated. 

Plate XIX represents the North-West Locust.* This insect 
extends from Algeria through Northern Africa, into Cyprus, 
Arabia, Persia, through Baluchistan, into Sind, Kathiawar, 
Rajputana and the Punjab. Prom the last four areas it flies 
in vast swarms over Northern India, into the Western Himalayas, 
into the United Provinces, Behar, Bengal, and up the Assam 
Valley to the Eastern Himalayas. Calcutta is visited only 
occasionally, and is perhaps the Southern limit of its usual wan- 
derings, (though swarms have been recorded from the (dodavari. 
Delta), while Assam, which is also only occasionally visited, 
forms its eastern limit. 

In the flying stage this locust occurs in two colours ; when 
it first acquires wings it is pink with a purplish tinge (Plate XIX, 
Fig. 20) ; in this stage it flies actively and for great distances ; 
later, when it is about to reproduce, it becomes yellow (Plate XIX, 
Fig. 21) and, since the females are burdened with eggs, it now 
flies more slowly and for shorter distances. 

When a swarm of yellow locusts is seen, egg-laying may 
be expected, but, before this occurs, they will settle and mate. 
A characteristic of this locust is that it lays its eggs in sandy 
places in fairly dry loose soil; large numbers lay their eggs 
together in one spot, and one may find as much as a maund of 
eggs laid in a few suitable spots included in an area of a few 
acres. . A single egg cluster contains about 100 eggs, and weighs 
about 1 1 grains ; a seer of eggs totals about a lakh, and a maund 
about 40 lakhs. 

Speaking generally, there are in India two broods of this 
insect yearly; eggs are laid, say, in February — -March; they 
hatch in about six — -seven weeks depending on temperature ; the 
hoppers live for about six weeks and undergo six or seven moults ; 

. at the last moult the winged insect appears, and after some time 
flies away. It then lives for about three months, becoming yellow 

* This is known to science ns Acrldinm (iSchistoccrca) pvreyrltum Oliv* 
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after about two luonths. as a rule ; haviiiu- matcl and laid en-,..s 
it dies. 


The essential features of this locust are that it li\es iu all 
stages only six months, that its hopper.s pack into swarius and 
jnove about, and that it is primarily a desert insect, an iusecd- that 
lives and breeds in dry hot jdaces and not in the moister parts of 
India where vegetation is abundant. In habits and eolouriir..- 



marked to enable this locust to be iiumediatoh’ rta 
stage ; no one can mistake an army of these littf 
insects as they pour along the soil, and there need 
tion iu identifying such a swarm as the North 
(Plate XVIII.) 

The Bombay Locust^ is so called as, in its ctipai 
it occurs chiefly on the Western Ghats and in 
districts. Its last occurrence on a large scale was i 
an account of its habits was published in lilOdf 
represented in Plates XVI, XVII. It will be 
colouring varies extremely, and this is the principal 
has been confused in the past. This locust is first se 
when swarms are found flying’ i at this time it h 
iug shown in Plate XVII Normally the insei 
colour until death. In almost any part of India tha 
moist and w^ooded, it will be found sing'ly, in small 
like any ordinary grasshopper. In some years, a 
becomes abundant, assumes the instincts" of a I 
together in loose swarms and migrates ; unfortuna 
little of this locust except from the 1903 outbr 
year these swarms concentrated on the Western G 
did. in previous recorded outbrea,ks ; the migration 
look place in November, and it was found that thcf 


with Monip flimbi. The 
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become a vmd red, as shown in Plate XVI. Fig. 12 ; we may call 
this the “ Swarming Colour,” and we surmise its object to be 
simply to tacilitate swarming, the stragglers being able to see 
from a long distance and regain the swarm. From November to 
March, these locusts moved about the forests in great swarms 
defoliating the trees; in March they eommenced to move out 
and they spread as far north as Ahmedabad and Udaipur' 
as far east as Nagpur, and south-east into Madras districts’ 
The swarms then broke up, the locusts spread out singly and 
were widely distributed over a great area. In some the red 
colouring gave jdaee to a “ dry grass colour,” the dull yellou' 
brown of dry grass, but in the majority tlie red colourino- 
remained more or less vividly until this second migration was 
over ; in May the colouring of all changed to the dark colour 
shown in Plate XVI, Fig, 13, and when the rains came, egg-lavino- 
commenced. The colouring was then of extreme value, h,s the 
locust settling on the wet ground was very difficult to see. We 
call this the “wet ground colour,” since it served the purpose of 
concealing the insect when settled on the wet soil. An eo-«-- 
laying locust has many enemies, especially birds, and just as the 
North-West Locust turns to the colour of sand, so this locust 
assumed the hues that best enabled it to remain unseen on the 
earth ^ when^ laying eggs. Egg-laying takes place after the first 
tall of rain in June—July, the eggs hatch in six to seven weeks 
to hoppers and the original locusts were by this time all dead. 
The hoppers were found to be green, did not pack into swarLs, 
but remained singly in the long green grass just as ordinarv 
grasshoppers do. In Plates XIV , XV we figure the hoppers in all 
stages. These figures were painted from specimens very carefully 
reared during the outbreak of 1903-04. Had not specimens been 
reared in cages and kept alive from stage to stage, it would have 
been impo.ssib]e to tell which of all the hoppers caught were 
really of this locust. A great variety of insects were caught 
and sent m as being the hoppers of this insect. The senders 
would have avoided this confusion if coloured figures of the 
bojipeiN.had been .-ivailable at the time. The.se [dates ^^■\]] t^jjablc 
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them to be immediately recognized when this locust occurs again. 
The hopiiers moult as a rule seven times and then are winget , 

emerging in October. 

The essential features of this locust aie . 

(1) It is normally a grasshopper, but when excessively 
abimdant behaves as a locust. 

(2) It breeds Bormally in forest areas, and most abundantly 

in the forests of Kanara and Goa. 

(3) Its total life is one year. 

(4) Hoppers do not pack into swarms. 

(5) The eggs are not laid in one place by a number ot 
locusts but, as a rule, are scattered, each locust laying m any spot 
it finds suitable. 

(6) The locust changes colour twice. 

(7) Eggs are always laid in wet soil, not in dry earth or 

sand. . , . 

(8) Hoppers die in a dry atmospliere and can live only in 

very moist places. 

" The description given above shows how great is the 
distinction between these two insects and how important it is to 

be able to distinguish the habits and appearances of each. In the 
diy areas of Northern India, from Sind to the Punjab, in 
Kathiawar, and in Northern Kajputana, the North-West Locust 
alone occurs very commonly. The Bombay Locust may be found 
in forested areas, such as Kulu (and is doubtfully recorded as 
occurring there in vast swarms), liut will not be found, as a rule, 
where the North-West Locust breeds. ^ 

From Ahniedabad southwards, through Gujarat, Central 
India, the Central Provinces and Berar, both locusts occur, and it 
is in these areas particularly that it is all-important^to be able 
to distinguish which locust composes the swarm, iheie has 
been the greatest confusion in the past, and in 19U3, when swaim." 
of the Bombay Locust were flying south to the Ghats, swarms 
of the North-West Locust flew over from Kathiawar to Surat, 
crossing the path of the former, and passed on eastwards into 
India, giving rise to the belief that the locusts were mox'ing cast. 
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So fai M the scanty records go, the locusts, south of a line 
diwii fa;o,n Bombay to Calcutta, should be the Bombay Locust 
as a 1 u ut what the Locusts of Madras really are, does not 
seem to ae certain. In Bengal and Assam, either locust might 
occur, but we believe that the Bombay Locust is not there known 
in swarms, but that the locusts are the North-West Locusts 

ivkich do not h^eed in so moist a climate. 

A great ^ deal has been written about these two locusts, and 
we have indicated the salient points in the lives of each ; but 
there are some points on which we are still ignorant. This is 
particularly the case wdth regard to the movements of these 
swarms of locusts, and unless far more full and accurate records 
can be obtained, we shall not be able to trace individual swarms 
across India, ihe peculiar migrations of the North-West Locust 
are still largely shrouded in mystery ; when these locusts pene- 
trate into the moist areas of Lower Bengal and Assam, what do 
they do ? Do they seek a hot dry area in wdiich to lav egvs? 
Do they turn back towards North-West India, or do they push 
on in the vain hope of finding sandy deserts ^ These and other 
questions remain imansw^ered to this day and much remains to be 
learnt. 

The Noi'th- West Locust is also the locust of other countries 
but, so far as we know, the Bombay Locust ifS not known to occur 
in swarms elsewhere than in India. The Central Asian Locust 
occurs in India, but we believe never in swarms. One of our 
commonest insects is the Black spotted Grasshopper, figured in 
Plate XX; in 1903-04 this was constantly sent in as a locust ; 
there is no definite authentic case of this insect having been found 
in a swarm ; it has been found attached to swarms of the Bombay 
Locust, but no swarm composed of this grasshopper has been 
recorded. We figure it here because it is the insect most likely 
to be taken for a locust ; it is the nearest in structure 
and appearance to the Bombay Locust of all our common 
gTas.shoppers, hnt it never changes colour, is common throughout 
the cultivated parts of India and normally feeds on cotton 


leHva^. 
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I n a]] cases of a doubtful locust, compare the sjiecimen with 
this ])late : open the wings and note if tlie large delicate lower 
wing is yellow. 

O t/ 

Unfortunately there is no single structural feature tiiat 
separates a locust from a gi’asshopper, and the reader will find large 



insects that look like locusts, but do not agree in appearance with 
the insects portrayed here. Unless they are in swarms, tliey ai-e 
not locusts ; if they are in swarms, care is required to make 
sure that one gets the real insect composing the swarm. It is a 
sui'prising fact that grasshoppers often attach themselves to 
the fringe of a locust swaini, ami it is very easy to assume that 
one of these insects, which one finds after a swarm has passed 
or which settles near a swarm, is the real article, when it is only 
a cliauce straggler or a hanger-on. 

We do not propose to say anything about remedies. To deal 
with locusts is not a matter for an individual, but a question of 
co-operation and effort on a large scale. The North-West Locust 
is dealt with successfully by simple means in Northern India, and 
an account of the measures adopted against the Bombay Locust 
is on record. 

We trust that any reader of the J ournal who sees a swarm of 
locusts and finds that it is the Bombay Locust will help by 
reporting it ir/ierercr /te may he; that anyone finding a swarm of 
the North-West Locust anywhere outside the drier areas of the 
P'a.njah, Srnd, Jiajputana and Kathimv.ir will report the fact and 
state the colour of the locust ; and that anyone so lucky as to find 
a swarm ot locusts not agreeing with those figured here will send 
as many as possible with full details : and finally, should anyone 
be so fortunate as only to see in a swarm of locusts that are green 
or any other colour than yellow, red or pink, ho will render 
valuable assistance by reporting the matter by wii'e specifying 
the exact locality. 
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EXPLANATION OF THE PLATES. 

Pombay Locust Hopper, just hatched from the eow, matin' tied live 
times, 

Bombay Locust Hopper, after first moult (in second stage), magni- 
fied five times. 

Hopper after second moult (in third stage), magnified fire times. 

Hopper after thinl moult (in fourth stage), raagniiied live times. 

Hopper after fourth moult (in fifth stage), magnified three times. 

Hopper after fifth moult (in sixth stage), magnified twice, riie 
wing lobes are turned up, * 

Hopper after sixth moult (in seventh stage), niagni lied twice. 

Hopper in the same stage, but just before the last moult, the colour 
of the Locust now developing. Natural size. 

The Locust just emerged. 

The same, a darker variety. 

The red Migrating colour. 

The Wet* Ground colour, 

1 he Bombay Locust as ordinarily found When it does not .swarm 
and change colour. 

Migratory Locust Hopper, in first stage, magnified five times. 

Migratory Locust Hopper, in .second stage, magnified four times. 

Migratory Locust Hopper, in third stage, magnified three times. 

Migratory Locust Hopper, in fourth stage, magnified 2;* times. 

Migratory Locust in swarming colouration. 

The same in egg-laying colouration 

The Black Spotted Grasshopper. 


STEAM THEASHING IN INDIA. 


By E. SHEAKER, m.a., b.sc., 






Jmpenfil AcfTiGultuvist^ AgriculfAiTcil Rf*,He<irch liiStU^ 

Steam thrashers are not unknown in India, but hitherto 
their use has practically been confined to planters in Behar. At 
one time planters, whose factories lay along the banks of the 
Ganges, grew every cold weather sti'etches of wheat, sometimes 
several miles in extent, on the low lands flooded by the river and 
fertilized by deposits of river silt. Large areas of oats were also 
grown to satisfy the demand of the Commissariat Department 
and owners of horses generally. For thrashing such crops, 
grown on a large scale, steam thrashers were in very general 
use. The areas under wheat and oats, especialfy the former, 
have from various causes declined in recent years and thrashers 
are perhaps not now seen so often as formerly, but the fact that 
they have been used to so considerable an extent, in a district 
where labour is cheap and comparatively plentiful, would seem t(j 
indicate that there may be an opening for them in India in 
districts where large areas of cold weather grain crops are grown. 

At Pusa there are usually about two hundred acres under 
cold weathei- cereals, — mostly oats grown to supply straw and 
grain to the work bullocks and the breeding herds which together 
aggregate about two hundred head of cattle. It was found 
impossible, in the short season available for thrashing, to deal 
with such a large quantity of crop by the ordinary country 
method of treading out by bullocks or by hand thrashing, and two 
years ago a large thrasher was purchased. As it was considered 
that some information about the working of this machine might 
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be of general interest, trials Avere arranged this* year to test it 
against the country method of treading out by cattle. 

The thrasher, which was supplied by Messrs. Marshall, 
Sons & Co., Ld., Gainsborough, has been specially designed for 
u.se in India. (Plate XXI.) It is built of seasoned teak and is 
mounted on large travelling 'wheels which enable it to be readily 
moved from place to place. With a thrashing drum three feet 
wide it requires a portable engine of five nominal horse pov-er to 
drive it, but at Pusa an old eight-horse-power engine used for 
pumping is employed. The characteristic feature of the thrasher 
is a double roller straw chopping and bruising apparatus by which 
the straw, after leaving the thrashing drum, is converted into 
hhusa. In connection with this apparatus there is a separate 
attachment (supplied or not as desired) fixed in front of the 
machine which consists of a large sifting riddle, with a blower 
working underneath, designed to intercept any grain which may 
have passed over with the straw. The thrasher is fitted -svith 
a self-feeding arrangement consisting of endless canvas conveyors 
by which the corn is carried to a revolving barrel fitted with 
spikes which, with the assistance of oscillating forks fixed over- 
head, feeds it evenly into the thrashing drum. The grain is deliv- 
ered into sacks cleaned and graded into three qualities, or all of 
one quality, as desired. Special drums can be supplied for 
thrashing other crops, such as paddy or rapeseed. The cost of 
the thrasher, landed at Calcutta, wdth the improvements above 
described, was about Rs. 4,500. 

The crop used for the trials was oats, neither wheat nor bar- 
ley being available in sufficient quantity. Unfortunately, the 
'sveather this season w^as far from favourable for thrashing. April 
in Behar is usually a hot rainless month with dry wmst winds pre- 
vailing and the humidity very low. Under these conditions, the 
grain is readily separated from the dry brittle straw and the 
latter under treading soon breaks up into bhusa. With a moist 
east wind, the grain is not readily separated and the straw 
becomes tough and breaks up with difficulty. Usually thrashing 
is postponed until the west winds have well set in. This year the 










M-est winds were late in arriving and when they did come did not 
blow steadily but constantly alternated with moist east winds. 
The results of the trials, therefore, are not good for either of the 
methods tested, but they possess a certain comparative value. 
The trials extended over seven days. It was hoped to keep 
separate records for east and west winds, but in practice this was 
found to be impossible on account of the frecpient change, s. 

The treading out by bullocks was done in the ordinary 
way and need not be described. (Plate XXII.) The total quantity 
of grain trodden out by three pairs of bullocks in seven days was 
thirty-seven and a half maunds. Taking the cost of bullocks at 
six annas per pair and the two men working in attendance at two 
and a half annas each, this works out to an average cost of about 
four and a half annas per maund of grain. To this one anna per 
maund has to be added for winnowing, making the total cost 
five and a half annas per maund. This is rather a heavy 
charge for winnowing, but the wind was fitful and uncertain. 

The unfavourable weather was more disadvantageous to the 
thrasher than to the country method of thrashing. With moist 
weather jamming was frequent, not in the thrashing drum but 
in the bruising rollers described above, and whenever this took 
place, the engine had to be stopped and the obstructing material 
removed, involving considerable loss of time. But changes of 
wind were more fruitful of trouble than even a steady east wind, 
chiefly on account of their action on the leather belts by which 
the various parts of the thrasher are driven. With a dry wind 
these get slack, with a moist wind tight, involving in either ease 
considerable loss of power and loss of time in making the neces- 
sary adjustments. Further, the alternate expansion and contrac- 
tion imposed a heavy strain on the belts as a result of which they 
frequently broke. It might be worth while for makers of thrash- 
ers for India to consider whether it would not be possible to 
obviate this source of trouble by providing some substitute foi- 
belting such as endless chains of the bicycle pattern. The greater 
initial cost would, no doubt, be the chief obstacle. On the othei- 
hand, it must be remembered that if one belt out of the dozen 
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or so used breaks, the thrasher must stop work until this is 
repaired or replaced. Breakages of other parts of the thrasher 
were few and insignificant, and were usually caused by some 
foreign substance entering along with the corn. 

In the trials the normal working day for the thrasher may 
be taken as eight hours, but on account of stoppages for the 
reasons detailed above, it was actually reduced to an average of 
six and a quarter hours over the seven days. The total amount 
of cleaned grain delivered in this time was one thousand and 
ninety-seven maunds, giving an average of one hundred and 
fifty-seven maunds per day or twenty-five maunds per actual 
working hour. This is a very fair outturn, but low when com- 
pared with that of thirty-four maunds obtained in a measured 
hour when a good west wind was blowing. Coal and wood were 
used as fuel on different days. The consumption of the former 
averaged twelve maunds, of the latter twenty-four maunds per 
day. With coal selling at seven annas per maund and wood 
at twelve rupees per hundred maunds, this shows a distinct advan- 
tage in favour of the latter, but the difference is hardly appre- 
ciable on the total cost of working the thrasher, and with wood 
as fuel the risk of fire is considerably greater. The following 
abstract shows an average daily cost : — Ks. a. p. 

1 Mistri (i Re. 1 ... ... ... .. 1 o 0 

1 Fireman @ Re. 0-3 ... ... ... 0 3 0 

1 Oilman @ Re. 0-3 ... ... ... o 3 0 

6 Men drawing and carrying water for boiler @ Re. 0-2-6 0 15 0 

6 Men forking and feeding @ Re. 0 - 3 ... ... ... 1 2 0 

2 Men keeping thrasher clear of hhma @ Re. 0 - 2-6 ... 0 5 0 

2 Men removing caving, &e. ® Re. 0-2-6 ... 0 5 0 

2 Men attending grain bags @ Re. 0-2-6 ... ... 0 5 0 

12 maunds coal @ Re. 0-7 ... ... 5 4 0 

3 seers lubricating oil @ Re. 0-6 ... ... 0 15 0 

Depreciation and repairs of thrasher @10 % on Rs. 4,500, 

60 days per annum being taken as working period ... 7 8 0 

Depreciation and repairs of Engine @ 5 % on Rs. 4,000, 

100 days per annum being taken as working period 
(as it is also used for other work) ... ... 2 0 0 

Belting @ Rs. 100 for season of 60 days ... ... I 10 8 

Interest on capital (Rs. 8,500) @ 10 % ... ... 14 2 8 


Total Rs. 



35 14 4 

17 
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This for one hundred and fifty-seven maunds gives an average 
cost of three annas eight pies per maund, or if the item for 
interest be omitted, two annas two pies per maund. 

The straw bruising apparatus worked quite satisfactorily, 
producing bhusa in every way equal to that given by treading. 
Except for jamming in moist weather it gave no trouble and this 
was remedied by lighter feeding. The sifting riddle working in 
connection with this recovered quite an appreciable quantity of 
arain, especially in moist weather when thrashing is imperfect, 
and quite repays its cost. The self-feeder Avorked admirably and 
largely gets over the very great difficulty of training coolies to 
feed evenly and uniformly. It is probable that it increases the 
daily outturn by at least twenty-five per cent. The pain 
delivered wass a nice clean sample, quite free fiona the dirt found 



)ve, it is reasonable to 
such as the Punjab and 
! of wheat are grown, 
her. Its great initial 
on all but very large 
' a business firm on the 
►f England, there seems 



to be no reason why it should not become popular and successful. 
It is rather an elaborate machine but a good native mistri will 

o 

readily master its working and management. That at Pusa was 


» imported in sections and completely set up by the misirj on the 

farm establishment, with no other assistance than that derived 
from an illustrated catalogue, and it has since been under his 
entire control. All the parts are standardized and numbered and 
easily obtained from the manufacturing firm, and with a small 
stock in hand of such spare parts as are likely to most frequentl}^ 
give way, no serious breakdown need be feared. 

^ At Pusa the thrasher is employed for thrashing not only oats 

but also wheat, barley, paddy and arAar (Cb/awtts wnifcws). Next 
year it is intended to conduct similar trials with some or all of 
the latter crops. 



THE MONTGOMEKY AND SIND BREEDS 
OF CATTLE. 
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By J. MOLLISON, m.e.a.c., 
Inspector-Oeneral of A<jricidture in hidia, 


L. FEENCH, I.C.S., 

Offg- Director of Agriculture, Bunjab. 

The Montgomery cows of the Punjab are superior as milk 
producers to those of any other Indian breed. The only others 
that rival them in milk production are Hansi cows and those 
bred in Lower Sind. The latter have many characteristics in 
common with Montgomery cattle. Both breeds are probably of 
common origin. Brief descriptions of each are given in this 
article. 

The Montgomery cattle are locally known as the Sahhval or 
Teli breed. The district has a very light rainfall with large 
upland stretches of waste land sparsely covered with poor scrub 
and grass. It is surprising that a superior breed of milk cattle 
should have been produced under these circumstances. 

The best Montgomery cattle are bred in. the tract known as 
the “ Ganji Bar,” which lies chiefly in the Dipalpur, Gugera and 
Montgomery Tahsils of the Montgomery district. The deriva- 
tion of the Avord “ Bar ” is unknown, but its meaning is well 
understood in the Western Punjab. It signifies an upland tract 
or high plateau lying betw'een two rivers and fringed on either 
side by riverain. “ Ganji ” means bald, and is appropriately 
applied to the tract on account of the general absence of 
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PLATE XXIV. 

MONTGOMERY BULL.~(AaiRrrsARi). 
Stud Bull, Pus a Herd. 
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vegetation. This characteristiG impresses itself on those travelling 
by rail from Lahore to Multan, for the main line to Karachi 
traverses the heart of the 'VGanji Bar. ” 

Montgomery shares with Hissar (whence the breed 

comes) the reputation of being the most arid district of the 
Punjab. The Bar is comprised almost entirely of waste lands 
which are the property of the Crown. There are four distinct 
tracts of the “ Bar” in the Montgomery district, and the highest 
of these is the “ Ganji Bar.” As might be expected, this is also 
the driest tract. Vegetation is scanty and where it exists of a 
stunted kind, considerable areas are thoroughly impregnated 
with alkaline salts. ; 

The annual rainfall of the “Ganji Bar” is 10" or less. The 
depth to subsoil water is 60' or more. Well water is occasionally 
good, but just as frequently is brackish. The shade temperature 
varies from a maximum of 1 20° P. in May to a minimum of about 
30° F. in December. 

In seasons of favourable rainfall grass grows in fair abund- 
ance, except on the usar patches which grow nothing. On the 
best land there are stunted trees consisting chiefly of Van (Sal- 
vadora oleoides), Jand (Prosopis spicigera), Karali (Capparis 
aphylla) and Far ash (Tamarix orientalis). The best and most 
common grasses are Ghhimhar (Eleusine flagellifera), Khahbal or 
Dnhh (Cynodon Daetylon), Dhaman (Pennisetum cenchroides) 
and Pahoahan (Andropogon annulatus). 

In circumstances such as those above described, agricultural 
life has been less profitable than pastoral, and the Mohammedan 
denizens of these arid upland tracts have hitherto made a living i| 

entirely from their herds of Salmval cattle and occasional flocks i 

of sheep and goats. They have led a purely nomadic life. It ; 

is significant that the best professional breeders of cattle in all 
parts of India lead wandering lives and rarely settle to the hard 
routine work of arable cultivation. 

In the high tract between the Ravi and the Sutlej there 
are a few cattle camping groimds more or less permanent in 
character. These usually consist of a circle of sheds placed 



254 AGRICULTUEAL journal or INDIA. Ill, III, 

conveniently near a deep and narrow well from which with great 
labour drinking water is obtained. The herds of cattle graze 
in the vicinity from the commencement of the rains until the 
end of February. The grazing then usually becomes insufficient 
and the pasturage on the banks of the rivers has to be utilized. 
But occasionally the cattle are able to remain in the “ Bar ” 
until the next rainy season approaches. The natural grazing 
is supplemented by hhoosa, which is now easily obtainable, on 
account of extended canal irrigation. Formerly in seasoirs of 
exceptional drought the nomad cattle owners had to take their 
herds great distances to obtain sufficient grazing. The 
grasses of the “ Ganji Bar ” are said' locally to be “ taqatwala ” 
i.e., “ strength giving ” and are considered far superior to the 
srrasses which grow on riverain lands. 

o ,, a, ■ 

Montgomery cows being good milkers have been sent freely 
to many parts of India and have been even exported from India. 
A vast extension of canal irrigation has taken place in the neigh- 
bouring districts across the Ravi river, and many good cows 
have been taken or sold by their owners into the new Chenab 
Canal Colony. A steady and rising demand for them is also 
maintained by the professional milk dealers of Lahore, Multan 
and Amritsar, and in consequence a scarcity in supply is already 
being experienced. A herd is maintained at Pusa to test the 
milking quality of this breed and to supply the European and 
Native establishments with milk. — (Plate XXIII.) 

These cattle are apparently easily acclimatized to conditions 
which differ greatly from those of the Montgomery district. 
At Pusa, the young male stock are readily saleable and have been 
found active and generally useful for ordinary agricultural work 
in Behar, though in the Punjab they have no great reputation 
as plough cattle. 

Representative specimens of the Pusa herd are illustrated 
in this article, and measurements are given for each animal 
represented.— (Plates XXIV— XXVI.) 

Montgomery cattle are small, shapely and shoi't-legged 
iwith fine clean cut heads, fairly short horns, small alert ears, 
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MONTGOMERY COW.-(Soormi). 
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MONTGOMERY CO\V.-(KhooPvJ[i). 
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thin necks, fine leg bones, small feet and exceptionally long thin 
tails. The back is generally highest at the croup. The skin 

is thin and the coat fine. The colours vary, but most are dark 

red, pure white or grey. Spotted cattle are, however, fairly 
common. Average cows giving 16 lbs. of milk daily, are worth 
50 or 60 rupees each. A first class cow is worth Rs. 100 or 
more. The very best cows yield about 30 lbs. of milk per day 
when in full profit. The udder is large, well shaped, with 

fairly large regularly placed teats. Prior to the extension 

of the Chenab" Canal, through the neighbouring “ Sandal Bar,” 
good cows were locally worth only Rs. 30 or Rs. 35 each. 

The breeding of Montgomery cattle is likely to suffer unless 
special precautions are taken to maintain the purity of the breed, 
because the extraordinary prosperity of the Chenab Colony across 
iu., Unc +.ViP nf.t.Antion of the Nomadic “Bar tribes 


■There is similarity in type between Montgom- 
,se bred in Lower Sind. The latter are found 
and Karachi. The owners are nearly all 
d do not usuaUy cultivate land. They move 
le jmagle pasture to another as occasion requires. 

1 stored by most cattle owners. When in milk, 
dition to grass or hay, concentrated food con- 
V.va.n nr nulse meal. The owners 
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on the face, white ankles or a white udder being very common. 
These cattle are of medium size. The frame is long, deep, massive 
and is supported on short well-set legs. The shank is round and 
coarse and the feet large and soft. The long level quarters, deep 
muscular thighs, wide loins and large paunch are characteristics 
usually found in good milk cattle. The heavy head, thick short 
neck and ponderous dewlap are, however, points not usually found 
in superior milk cattle. The horns are generally coarse, rather 
long and blunt -pointed. The ears are fairly long and somewhat 
pendulous. The eyes have a sleepy placid appearance indicating 



SIND BULL. 


Kirkee Farm Herd. 


3£easurements. 




Height at hump. 






Measurements. 


^ Length of canon. 



PKOPOSED GEASS-LAND EXPEEIMENTS IN INDIA 

By J. MOLLTSON, m.r.a.c., 

Ivispeotor-Oeneral of Agriculture in India. 


Manurial and other experiments on grass-lands in England 
have yielded valuable and very definite results. Such experi- 
ments are worth trying in India, where good pasture lands exist, 
or where they can be established. 

The military dairy farm grass-lands in various Indian 
cantonments have been greatly improved by the trenching of 
night-soil and city-refuse in a systematic and entirely sanitary 
manner, and by the establishment on the improved land of good 
varieties of indigenous grasses. 

There can be no question that we have in India very 
superior and very inferior grasses in the pastures of every district 
of moderate or light rainfall. Professor Middleton, who is now 
the Practical Adviser to the Board of Agriculture in England, 
identified in Gujarat, whilst employed in the Baroda State, over 
a hundred varieties of grasses. This work of identification and 
the work of estimating the feeding value of numerous grasses 
has not yet been seriously undertaken in India. The work is 
important, and will claim early attention. We know, however, 
that many of the grasses which commonly grow are inferior in 
value, and that leguminous herbage, which has generally high 
feeding value, is extremely sparse. 

The quality and character of herbage on any class of .soil 
depends greatly on natural conditions. In fighting the last 
famine in Gujarat and in trying to keep a few of the far-famed 
Gujarati cattle alive, I came very definitely to the conclusion 
that the rank grass which grew in districts of ordinarily heavy 


./! I 




ranifall was poor m nutriBOUs si.uu ^ 

when dead ripe. On the other hand J 

obtained from districts of moderate rainfall had very considerable 

feeding value even when overripe. ^ ^ . ,i 

It is probable that the natural climatic conditions in the 
plains of India may preclude the possibility of improving natural 
Ltures, as the soil and climate determine largely the oharaoter 
of natural and cultivated vegetation. I found in Kashmir 
lucerne and every ordinary kind of clover growing wild, but it 
would be difficult, if not impossible, to establish such vegetation 

in the plains of India. • . • . 

In attempting to improve the better descriptions of our 

.rass-lands, the first steps should be («) to improve the character 
of the soil, if possible, as in military cantonments ; (6) to introduce 
by sowing such indigenous grasses as have superior feeding- 
value and are of vigorous habit of growth; (c) to stimulate by 
sowino- seed and otherwise the growth and spread of useful 
indigOTOus leguminous herbage ; (d) to test on improved land the 
effects of various manures on the quality and outturn of produce. 

In England, at various Experimental Stations, it has been 
definitely proved . that the quality and character of natural 
pasture can be fundamentally changed by the application of 
particular manures. 

Basic slag and other cheap phosphatic manures have given 
astounding results on poor clay land pastures in England. The 
price of these and other artificial manures in India is, at present, 
so high and the need for economy in agriculture is so great, 
that it is uncertain whether such costly artificial manures should 
be tested. The production of such manures in this country may 
be anticipated as the agricultural and trade resources are 
developed. I, therefore, advocate the experimental use on a 
small scale of such manures. 

India is extremely rich in oilcakes. It has been proved 
that castor cake and non-edible cakes got from natural forest 
products, such as the seeds of Karanj (Pongamia glabra) and Neew 
^Mftlia Azadirachtal are very valuable manures. These non-edible 
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oilcakes have really less manurial value than such edible cakes as 
groundnut, rape seed, niger seed, safflower, etc. At the present 
stage of agricultural advancement in India, such edible cakes can be 

, economically used as manure, because when fed to cattle the dung 

is largely used as fuel and the urine largely runs to waste. Very 
little, therefore, of manurial value is returned to the land. 

Edible as well as non-edible cakes should, therefore, be used 
in experiments. For these purposes, selections should be made 
from the kinds of cake which are locally the cheapest. 

Oilcakes produced in the country ghani act very quickly, 
whereas those produced in hydraulic press mills from seed treat- 
ed by superheated steam act very slowly. This superiority is 
due to the fact that the nitrogenous portion of the seed becomes 
coagulated by heat and therefore can only be utilized in the soils 
slowly for plant nutrition. 

At Pusa we keep a breeding herd of cattle and a flock of 
sheep, and it is important to determine whether our pasture lands 
can be imjoi’oved by the means indicated above. Mr. E. Shearer, 
Imperial Agriculturist, Pusa, has framed a scheme of manurial 
I and other experiments which will be carried out at Pusa. 


The manurial scheme is tabulated below : — 

Manurial Scheme for Pasture Experiments. 


JS’o manure. 

Superphosphate = 150 lbs. Phosphoric acid per acre. 
Basic sla^ = 150 lbs. Phosphoric acid per acre. 
Superphosphate = 100 lbs. Phosphoric acid per acre. 
Superphosphate = 100 lbs. Phosphoric acid t 
Kanit = 50 lbs. Potash. * 

Rape cake = 1 ton per acre. 

Castor cake = 1 ton per acre. 

Ammonium Sulphate = 50 lbs. Nitrogen per acre. 
Nitrate of Soda = 50 lbs. Nitrogen per acre. 
Superphosphate = 33-J lbs. Phosphoric acid per acre. 
Superphosphate = 33-^ lbs. Phosphoric acid per acre. 
Kanit = 25 lbs. of Potash per acre. 

Superphosphate = 33g lbs. of Phosphoric acid per acre. 
Ammonium Sulphate = 50 lbs. of Nitrogen per acre. 
Superphosphate = 33^ lbs. Phosphoric acid per acre. 
Ammonium Sulphate = 50 lbs. Nitrogen per acre. 
Kanit = 25 lbs. Potash per acre. 

Farm Yard manure = 3 tons per acre. 


PiEMAIlKS. 

To be aiiplied once ; thereafter 
at the end of 3 years or 

f other date to be subsequently 
fixed to be followed by 10 
tons farm yard manure re- 
} peated every fifth year. 

\To be applied every fifth 
/ year. 


. To be applied every year. 



The extent of even land available in the pasture iand at .rusa 

is limited and the proposed experimental plots are, therefore, 
smaller than is desirable. The area in one block will be divided 
into fourteen plots each of 1 acre. One-fourth of each plot will be 
fenced off and cut annually as hay, the remaining three-fourths 
will be grazed by cattle and simply kept under observation. 

I should like to see this scheme of experiments arranged 
for in other parts of India, particularly on Government Cattle- 
Breeding and Dairy Farms. It should be modified to suit local 
conditions, etc. If possible, the plots should be larger than those 

at Pusa. 

As bearing on the improvement of pasture by actually sowing- 
seed, Mr. Shearer says: '“The Indian leguminous plants in 
pastures are not nearly so numerous nor so valuable foi their soil 
improving and feeding (qualities as those found in England, but 
fortunately they are not altogether absent. In Behar one legume 
in particular which would seem to correspond \ery closelj' with 
trefoil or yellow clover (Medicago lupulina) is found where 
there are no rough jungle grasses like Rari (Saccharum sponta- 
neum) and DahU (Imperata arundinaeea). Yellow and white 
melilot are also found as weeds in the cultivated fields in the 
cold weather, and there are other leguminous weeds which may or 
may not be valuable in pasture land. There are found growing 
naturally at Pusa at least four good grasses. Duhh (Cynodon 
Dactylon), (Andropogon annulatus), Suir (Paspalum Roy- 

leanum) and Jobh (Ophiurus sp.). 


CATTLE MANURE. 


By D, CLOUSTON, M.A., B.SC., 

Deputy Director of Agriculture^ Central Provinces. 

It is a recognized principle in manuring that the composi- 
tion of the manure should be regulated by (1) the deficiencies of 
the soil, and (2) the particular requirements of the crop. The 
poverty of a soil is nearly always due to a lack of one or more 
of the three most essential plant foods, nitrogen, phosphoric 
acid and potash. Black cotton soil is especially deficient in 
nitrogen. 

One of the more important problems investigated at the 
Nagpur Experimental Farm in the Central Provinces deals with 
the most profitable nitrogenous manure for a cereal crop on black 
cotton soil. Such manures may be roughly divided into two 
classes : — (l) bulky manures, such as cattle-dung ; and (2) artificial 
manures, such as saltpetre. These two are taken as examples, 
because they are locally obtainable and are representatives, the 
first of slow-acting manures, the second of quick-acting chemical 
manures. 

In western countries farm yard manure is considered the 
chief available manure. This indispensable and time-honoured 
product of the farm was never valued in Europe and America 
more highly than at the present day. Artificial fertilizers have 
come more and more into use as cultivation has become more 
intensive, but the fanners of the West use them only to supple- 
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ment, not to replace natural manure. In cattle manure, intelli- 
gent farmers in any country should recognize a clieap product of 
the farm that is always available in arable cultivation, -which 
will produce good crops, gradually enrich the soil and improve its 
physical texture. 

In the Central Provinces and Berar, much of the cattle-dung 
.ly used as fuel. In some districts even that part of it which, 
iannot be dried for fuel, is thrown out as so 
inal -figure to the more enter- 
is two to four annas per 


IS on. 

in the rainy season, ci 
much rubbish, or sold at a mere nom 
prising cultivators. The price in Raipur 
cart-load ; in other districts it seldom exceeds four annas. The 
wastage of manure in India has generally been discussed by 
Scientific Agriculturists in a compromising spirit. Excuses 
for the cultivator were freely offered. One apologist expressed 
the opinion that the ashes of the dung and the supposed large 
amount of nitrogen obtained in the rainfall as nitric acid together 
make up for the loss that the dung suffers in burning. Another 
writer recognized the great difficulty experienced by the cultiva- 
tors in obtaining other fuel, and suggested that the black cotton 
soil of the Central Provinces is productive enough without 
manure. Such theories are only true in part. Careful investi- 
gation and fuller knowledge of local conditions have shown that 
there is error in both. It has long since been proved that in the 
process of burning, over 97 per cent, of the nitrogen of cattle-dung 
is dissipated, and that the manurial value of the ash is much less 
than that of the dung from which it was derived. It has been 
proved too, that the rain of tropical countries in general does not 
supply the soil with a greater amount of nitrogen than the rain 
of temperate climates, the average total for tropical countries 
being only 3 ‘54 lbs. per acre annually. It is fairly certain that 
the fertility of the black soils in the Central Provinces will 
continue to decline, unless cattle-dung is more generously used as 
manure. Other sources of fuel supply would be better exploited, 
if the valuable properties of well-made cattle manure were fully 
recognized. The results per acre obtained at the Nagpur Farm 
by the use of saltpetre, cattle-dung and the ashes of cattle -dung 
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as luaiiures for irrigated and dry wheat I’espeetively ai’e given 
below : — 


Irrigated Series. 


Manure- Applied. 

Average in lbs. 
Grain. 

OP 

Average in- 
crease DUE TO 
Manure. 

-rs 6 

S Sh 
as 53 

o 9 

■ 

Profit ( + ). 
Los.s 

5 years 
1890-94. 

o years 

1895-00. 

5 years 
1901-06. 

15 years 
1890-06. 

Lbs. of 
grains. 

Value of 
increase. 

^ cs 

8 

Saltpetre 240 lbs. 

931 

826 

1,278 

1,012 

517 

Rs, a. p. 
19 14 0 

Bs. -a. p.| Rs. a. p. 
IS 10 0 U- 1 4 0 

Cattle*dun^ 160 mds. 

717 

915 

1,500 

1,044 

549 

21 2 0 

8 0 0 i-i-IN O n 

Ashes of 160 mds. of cattle- 
dung 

584 

618 

820 

677 

182 

7 0 0 i 

8 0 0 

- 1 0 0 

No manure 

486 

371 

627 

495 



2 0 0 


Unirrigated Series. 



Manure Applied, 

Average in lbs. 

OF Grain. 

Average in- 
crease DUE TO 
Manure. 

q5 

u 

53 

s 

Profit ( + ). 
Loss (-). 

'f. 


5 years 
1890-95. 

5 years 
1895-01. 

5 years 
1901-06. 

20 years 
1885—06. 

Lbs. of 
grain. 

Value of 
increase. 

S : 

, 

■ . O 

■ 43 ■ , 

o 

O ;■ 

r 

Saltpetre 240 lbs. 


751 

514 

817 

803 

323 

Rs. a. p. 
12 7 0 

R.S, a. p. 
16 10 0 

I Rs. a. p,. 

! -4 3 0 


Cattle-dung 160 mds. ... 

913 

627 

365 

1,012 

729 

249 

9 9 0 

6 0 0 

! -rS 9 0 


Ashes of 160 mds. of 
cattle-dung 

949 

576 

359 

724 

652 

172 

6 9 0 

6 0 0 1 

^ d-0 9 0 

1 

No manure ... S 

1 

799 

418 

197 

507 

480 


... 


The first statement shows that cattle-dung for irrigated 
wheat is more profitable than saltpetre and has greater residual 
effect. The manurial value of the a.shes of cattle-dung is shown 
to be considerable in comparison -with no manure. The ashes 
appear to be almost exactly equal in value to ^rd the dung from 
which they were derived. Two-thirds of the value of cattle-dung 
are therefore lost when it is used as fuel. This means a loss of Rs. 14 
per 160 maunds. It is very questionable whether the fuel cakes 
made from this quantity of dung would be worth this sum. In 
the second statement the dry crop results are irregular. The explan- 
ation is that without irrigation the effect of season is often greater 
in determining rabi outturn than the effect of manure. Without 
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water bulky and slow-acting manures k)se, tn a great ^‘xtent, their 
effectiveness i for though the plant food is there, it eunnet ho taken 
up by the crop save in a state of solution in watei'. The bulky 
manure when applied to dry land may e\’eii do luinn I,)y attract- 
ing white-ants which cause much damage in the Central Pi’rivinees. 
In seasons of favourable rainfall, the superiority of cattle luanure 
over saltpetre for dry crop wheat has been amply p]*u\*e(l on the 



Percentage increase, 


Manure per acre, 


For wet years, 


Saltpetre 240 lbs. 
Cattle-dungf 160 maunds 
LTnmanured ... 


If full advantage is to be taken of cattle-dung as a manure 
for unirrigated land, it should always be applied to kharif crops. 
Where hhanf crops are the only ones grown, or where they are 
included in the rotation in vogue, this can be done. The rotations 
practised in the Central Provinces and Berar nearly always 
include a kharif crop, so that there would be no difficulty in 
applying the manure at the beginning of the rains. By the 
combined effect of the rains and tillage operations the manure 
is thoroughly incorporated into the soil, and full advantage is 
taken of it by the kharif crop grown ; the residue is very 
beneficial for the rabi crop that follows on the .same soil. The 
most prohtable results will be obtained from the use of cattle- 
dung if it be applied to the same soil only after intervals of two 
or three years. An experiment with cotton and ,Juar-Tr.r grown 
as a two-years rotation at the Nagpur Farm has so far given 
results which tend to prove this. The plots were manured in the 
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year in which cotton was grown. The outturns are given in lbs. 

per acre 


• Manure. 

1902-03. 

1903-04. 

1904-05. 

1905-00. 

Crop. 

Lint. 


Crop. 

Grain. 



Fodder. 

Crop. 

•S 

•Seed . 

Crop. 

■ 1 

O 

Ah 

O . 

ns 

1 'H 

1 -fe- 

Saltpetre 

Cotton 

380 

050 

( Juar 

770 1 

2,075^ 


35 5 


1 J liar ! 

690 

2,311 

(40 lbs, N. per acre) 




Itui'.. 

250 ! 

445 i 




Xtwy.. '• 

125 

200 

Cattle-dimg 


430 

700 

j Juar 

955 

2,025^, 


350 * 


( Juar 

901 

3,500 

(40 lb3. N.per acre) 




Itw.. 

440 

855^ 




^Tur.. 

235 

280 

Unmannred 

>» 

235 

419 j 

('Jxmr 

J 

590 

1 2,030 Y 


150 

295 

1 Juar 

' 719 i 

2,448 

1 




VTur.. 

■ . 855 j 

! 755 i 




\Tur.. 

200 , 

270 


■ 

. - . — 

J 





■ 







If owing to particular agricultural conditions rahi crops 
are the principal ones grown, as in parts of the Nurbudd^ 
Division in the north of these Provinces, where wheat, gram, til 
and linseed are the staple crops, the question naturally arises 
how this manure can be most profitably applied under these con- 
ditions. This question has also been investigated, and it has 
been found that for unii’rigated rahi crops June is the best time, 
but for irrigated rahi crops the applications made in August give 
better results. 

The black cotton soil of the Central Provinces must have 
deteriorated in fertility. It has received deficient supplies of 
manure for centuries. It has stood the strain well, but can only 
be renovated by judicious applications of well-rotted cattle manure. 
The problem to be solved is how far the present supply can be 
made to meet requirements. The number of dung-producing 
animals being known and also the area under crop, the amount 
of manure available per acre can be found. In the Central 
Provinces and Berar there are 10,661,042 cattle, including bufia- 
loes. On an average each one of these will produce 2|- tons (70 
maunds) of dung annually, this being the weight at the time of 
application. In an experiment tried this year at the Nagpur 
Farm, a working bullock was found to give 3 '6 tons or 101 maunds 
annually, when the stall droppings and the very small quantity 
of litter used were collected. At Cawnpore a mixed herd’ of 
cows and young animals were found to yield at the rate of 

' ^ ' ■ ' 18 






1 


i 
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tons annually. The ryot should, therefore, have at least 2^ 
tons of cattle manure per head of stock every year. The 
10,661,042 cattle of the Provinces should therefore give annually 
26,652,605 tons of well-rotted dung, which would be sufficient 
to manure the whole area under cultivation at the rate of 3-^ 
tons once in three years. If this were universally carried out by 
the cultivators, it may be safely stated that their net farming 
profits would be enormously increased, even though some expen- 
diture had to be made in the purchase of wood for fuel. 


The total amount of manure available could be veiy much 
increased if steps were taken to utilize the dung of horses, sheep 
and goats, night-soil, leaves, crop-refuse, road scrapings, animal 
urine and all other decomposing and putrescible material that is 
always obtainable on a farm. Even then the cultivator would 
find the supply inadequate to meet the requirements of intensive 
cultivation, but, in the near future, it is hoped that the present 
market prices of artificial fertilizers will be reduced to a price 
at which he can profitably utilize them. A light manuring with 
cattle-dung, supplemented by a small amount of a quick-acting 
nitrogenous fertilizer, would suit the requirements of black cotton 
soil —the one to renovate a soil depleted of its source of nitrogen, 
viz., humus, the other to give the crop a good start in its early 
stage. 

Analyses of fresh Indian cattle-dung show that it is normally 
rich in nitrogen. Rotted Indian cattle manure contains a com- 
paratively low percentage of moisture often not more than 35 
per cent., while that made in Great Britain generally contains 
70 — 75 per cent., and for that reason the percentage of nitrogen is 
very much higher in the former than in the latter. Samples 
from the Nagpur Farm generally show from 1 to 1'3 percent, 
of nitrogen, which is double the amount found in ordinary 
English cattle manure. That which is commonly made by the 
ryot of these Provinces, however, is of the poorest description 
owing to the faulty methods of conservation practised. 

The value of cattle manure depends (1) on the kind of 
animals producing it ; (2) the quality of the food they consume ; 
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and (3) the method of conservation. The quantity of nitrogen, 
potash and phosphoric acid voided in the manure of adult animals 
that are neither gaining nor decreasing in weight will be 
nearly the same as that contained in the food consumed. The 
manure from working bullocks should therefore be rich.' The 
manure from^ growing animals that are converting part of 
the albuminoids and ash constituents of their food into animal 
tissue is poorer, as is also that of cows that are supplying 
milk^ or that are m calf Forty per cent, of the cattle of these 
provinces are of the former class, that is to say, they are adult 
working animals that retain little, if any, of the nitrogenous or 
ash constituents of their food in their bodies. 

When a large amount of concentrated food, rich in nitrogen, 
is consumed by the cattle on the farm, it follows that their solid 
and liquid excrements are proportionately rich in nitrogen. In the 
Central Provinces and Berar, a very considerable quantity of cotton 
seed, linseed and other highly nitrogenous foodstuffs are con- 
sumed on the farms, being given chiefly to the working bullocks, 
so that the nitrogen of the food should almost all reach the soil 


again in the manure. 

The method of storing cattle-dung in these Provinces is a 
very primitive one. That part of it which is to be kept for 
manure is ordinarily thrown together in loose heaps at some 
distance outside the village. No account is taken of the evanes- 
cent nature of its most useful constituents, of the ammo nia, which 
passes off into the air, or of its salts of nitrogen, potash and 
phosphoric acid which are leached out of it by the rains ; con- 
sequently only the more stable aiid insoluble part of it ever 
reaches the cultivator’s field. The following three principles 
should be adhered to in its conservation : — (l) The urine as well 
as the more solid excreta should be preserved; (2) the manure 
should be stored in pits and always kept moist, but should never 
be allowed to get over-soaked; (3) the manure should be well- 
rotted before it is applied to the land. 

The two systems of conservation of urine which appear 
to be most suitable for the agricultural conditions of these 
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provinces are wnat may oe caiiea me opeu-uraui auu ury-earun 
systems. The former is now being carried out at the Experi- 
mental Farms. The cattle-shed is provided with a stone floor 
and a ‘ V ’-shaped gutter, one foot wide and four inches deep. The 
floor has a gentle slope so as to carry the urine down to the 
gutter, which in turn carries it the whole length of the stalls 
to a masonry pit outside the shed. This pit is provided with a 
concrete floor to prevent the loss of liquid manure by drainage. 
A.S much litter as is available is made use of. The floors of 
the stalls are kept swept and clean by washing them down 
daily. The urine, supplemented by the added water keeps the 
manure moist at all seasons. A roof is erected over the 
manure pit to protect the manure from the scorching sun and 
drenching rains. This method of conserving manure should meet 
the approval of the landowners, who cultivate their own fields 
and who can afford the initial cost of making the stone floor, 
gutter and pit. 

The dry-earth system is the one which is most likely to be 
adopted by the poor ryots, as it is a simple method which involves 
no initial expenditure and requires no other bedding than the 
dry earth used. Like the open-drain system, it is based on 
sound scientific principles. Dry earth is spread in the stalls 
to a depth of ’ six inches, and is kept in position by a plank of 
wood of the same depth, supported by bamboo pegs. The earth 
absorbs the urine and retains its most valuable ingredients. 
After three or four weeks the urine-earth is conveyed to the pit 
and a fresh supply added to the stalls. 

By removing the excreta daily the stalls are kept clean. 
Should the earth get baked, the surface is slightly scarified by 
means of a rake, so as to make it pervious to the liquid manure. 
The earthen pit, in which the dry excreta and urine-earth are 
stored, is protected by a roof of thatch. An open drain carries 
off the water that falls from this roof. If the manure gets too 
dry, certain holes in the roof are uncovered and some rain-water 
admitted thereby. In the dry season the manure should be 
kept moist by hand- watering. 
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A manure pit should not exceed five feet in depth. Its 
cubic content will depend on the number and size of the farm 
stock. One cubic yard of dung in India weighs about half a ton, 
and a pit for a mixed herd should, therefore, provide for five cubic 
yards per head. On the Government Farms, where working 
bullocks only are kept, six cubic yards or what is sufficient to hold 
three tons of manure per animal is provided for. The pit should 
be in close proximity to the shed, and provided with an open 
drain to prevent surface water from flowing into it. 


It can be claimed for these two systems of conserving 
manure that by them both the solid and liquid excrements are 
saved. The urine or liquid excrement contains the greater part 
of the most valuable constituent, nitrogen. The nitrogen of the 
urine is, moreover, in a very soluble form ; its effect on a crop 
is to give it a good start, while the more durable but less soluble 
solid excreta gives out its plant food slowly. Being stored 
under shelter and kept moist, fermentation is quick and thorough, 
especially when the urine is allowed to run into the pit as by 
the open-drain system. At the end of the year, rich, weli- 
deeomposed manure is obtained, which in a very short time 
becomes thoroughly intermixed with the soil to which it is applied. 
Such manure is complete in itself, and is specially suited for the 
black cotton soil of the Central Provinces and Berar. 

Cattle manure made in this way is what is wanted to 
renovate soils impoverished by the methods of farming that have 
been followed in these Provinces for many centuries. 






THE PREVENTION OF FODDER FAMINES IN THE 
CHITALDRUG DISTRICT IN MYSORE. 


By B. EAMASWAMI IYEE, u,a 


District Forest Officer, Chitddnuj, Mymre. 

Chitaldrug is the most arid district ot the Mj^sore State, 
its geographical position being such that it does not receive the 
full benefit of either the south-west or receding monsoon. 
Past history shows that on an average every third year gives a 
poor harvest, accompanied by scarcity <->f lodder ami water. 
About once in three years the district is blessed Avith a boimtilul 
harvest and then the grass and grazing is much in excess of 
immediate requirements. The district should 1)0 always pre- 
pared for a scant year. The following nicasure.s lor the safe 
storage of fodder, are suggested with a view to pre\'ent serious 

loss of cattle in seasons of drought. 

In years of plenty, every ryot should contribute in proportion 
to the size of his holding a certain quantity of hay to a village 
communal stack. This quantity should be sufficient to carry his 
cattle through customary periods of drought, making an allow- 
ance of 10 lbs. per day for each animal. This hay should be 
securely stored in stacks near the village. The stack yai‘d should 
be fenced. Each hay stack should be built on a i)latforni of 
brush-wood or such like material, so that dampness is prevented 
from rising from the soil and loss from white, ants minimized. 
The stacks should be properly built by experienced cultivators 
and properly thatched, otherwise much loss will be caused by rain. 
The safe custody of the stacks should be entrusted to the village 
watchman under the control of the Village Council {Punch ayat). 
The headman {Patel) should keep a regular account of the grass 
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coiiti’ibutod by each individual and of out-goings. These accounts 
should be checked at the annual examination of the village 
records {fJamdhandi). The stored hay should not be touched 
until a year of fodder scarcity is declared by the Deputy Com- 
inissioner, when under the supervision of the Amildar each ryot 
should receive the quantity contributed by him. In the unlikely 
case of the stock accumulating in excess of possible requirements, 
the surplus should be sold for the benefit of those concerned. 
The practical working difficulties will certainly not be greater 
than the somewhat analogous plan of Tillage Co-operative Credit 
Societies. 

The communal grazing lands, assigned to villages in this 
district, are extensive, but the ryots do not concern themselves 
with their improvement. Cattle usually graze over the whole 
area throughout the year, with many harmful results. Grazing 
is allowed early in the rains, so that the sprouting grass has no 
chance to grow properly. Clay soil is, during heavy rains, 
injuriously trampled, and lighter soil is so broken up that much 
of it is carried away into the neighbouring tanks or elsewhere. 
This erosion is increased by the removal of trees and shrubs. 
Even the stumps and roots are dug out for making charcoal. In 
consequence, these pasture lands are generally deteriorating. This 
deterioration of pasture lands is most evident near the larger 
villages. It is desirable to check this deterioration and to arrange 
for communal conservancy in a practical way. 

The gx’ass land of each village should be equally divided 
into two blocks. Each block should be ordinarily open each 
year alternately for grazing and for grass-cutting. The portion 
reserved for hay will afford a certain amount of grazing in the fair 
season from January to July. 

The State Forests of Chitaldrug district yield in many 
places considerable quantities of grass fit for making superior hay. 
Such portions of the forests should be utilized as ‘ F orest F odder 
Farms.’ They should be protected from unauthorized grazing, if 
necessary, bj?- fencing or otherwise. The grass should be cut in 
the months of November and December, and stored securely in 







;272 AGRICULTURAL JOURNAL Ot INDIA, [11, lit 

stacks. In order to arrive at definite conclusions regarding the 
probable advantages of storing hay, a beginning should be made 
on an experimental scale and the work should be extended as 
experience may direct. Experience might show that baled hay 
could be more economically preserved from year to year than 
grass stacked in the ordinary way. 

Trees which once existed on village grass lands have dis- 
appeared or are fast disappearing in consequence of heavy lopping. 
The destruction will soon be complete owing to increasing 
population and cultivation. Useful trees should be planted and 
protected, as they are essential to preserve moisture in the soil, 
protect the grass, offer shelter to cattle against sun and rain, and 
provide fruit for man, also leaf fodder for sheep and goats. 

The people of the Chitaldrug district are chiefly agricul- 
turists. Seasons of distress are of frequent occurrence. It is, 
therefore, imperative to prevent, if possible, fodder famines on 
the lines above suggested. 



THE CULTIVATION OF PARA RUBBER IN 
NORTH-EAST INDIA. 

By Dr. H, H. MANN, d.sc., 

Scientific Officer to the Indian Tea Aseociation. 

Numerous attempts have been made both on the Govern- 
ment Rubber Plantation at Tezpur, Assam, and by Tea Planters 
in several districts of the Assam Valley, during the past few 
years, to grow the Para vuhher (Hevea hrasiliemis), the culture 
of which has been such a success in Ceylon and in the Malay 
States. The results were unsuccessful. Some of the experi- 
ments are still being continued, but there is little confidence in 
the ultimate establishment of a Para rubber industry in the 
Bi’ahmaputra Valley. 

Of course these results are not necessarily applicable to 
other parts of North-East India, and in fact, evidence is to hand 
that in the upper part of the Valley of the Surma and its 
tributaries— in other words, in Cachar , — Para rubber can be 
successfully cultivated, that during its early stages it grows 
nearly as fast as in Ceylon, and that after ten years or so it produces 
rubber which compares in point of quality and yield with that 
in other districts recognized as favourable for the purpose. 

These remarks are made as the result of the tapping of 
some ten trees which were planted in the Dhulai Tea Estate, 
Hailakandi, Cachar, in 1897, and which have grown without 
special attention among the tea ever since. They are healthy, 
and their size can be judged by the following figures for the 
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fflrth, three feet from the 

o ' 

respectively : — 


Duritig the season 1906-07, these ten trees were all tapped, 
either by the complete spiral or the herring-bone system, with 
tlie Bowman-North way tapping knife, and alternate use of the 
spurwheel. Rubber was freely yielded by all the trees, and the total 
amount obtained was ten pounds of dry rubber or one pound 
per tree. They were under tapping from December to March, 
when the quantity of rubber obtained became too small to make 
it worth while continuing. On re-opening the cuts early in April, 
however, rubber again ran fairly freely. These figures, of course, 
irive no evidence as to how much rubber could have been 

o,. 

obtained earlier in the plant’s life, say, at six or seven years old 
when trees in Ceylon are ready to tap, but they do indicate that 
in South Cachar on rich flat but well-drained land there is no 
difficulty in growing Para rubber and getting a fair yield 
from it. 

The trees were healthy, were flowering vigorously and 
produced seed. 

I am indebted for these figures and notes to Mr. W. Stiefel- 
hagen, the Manager of the Tea Garden, in which the trees are 
planted. 

Several planters in the same district have recently planted 
Para rubber on land recently cleared. The young trees arc so 
far quite healthy where the position is sheltered from the sun in 
the hottest part of the dajn I am permitted by Mr. W. K. 
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Height. 


GIHTH 3 FEET FROM 
Ground. 


Girth 1 foot from 
Ground. 


Height. 


:hes. Inches. Indies. 
1*7 M 1-5 
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Green, the Manager of the West Jalinga Tea Estate, to quote 
the following figures to show the growth of the young plants : — 

(1) Rubber stumps received from Ceylon and planted in 
April 1905. (Average of sixteen plants). 

I H FIGHT ! 1 FROM | GiRTH 3 FEET FROM 

j ^ • 1 Ground. j Ground. 


(2) Rubber seeds received September 1904 ; trees planted 
July 1905. (Average of sixteen plants). 


Girth 1 foot from 
Ground. 


Girth 3 feet froji 
Ground. 




£ : 3 


S ■■ ■ < ... .£ 

; c 


Feet. 

Feet. * Feet. 

Inches. Inches. 

Inches. Inches. Inches. 

Inches. 

Nov. 24, 1905 

... 3*8 

5*3 2-2 

2-0 2-5 

0-6 

! ' 

Sep. 30, 1906 

. . 10*0 

12*2 6-3 

3-7 4-6 

2*7 3*2 3*6 

i 2'-l 

April 23, 1907 

... 130 

14-0 9-5 

5-6 80 

4’5 4*3 6*0 

I 3*5 


(The figures for April 23rd, 1907, are only for eleven plants, 
as the others had been damaged by deer, and the figures for three 
feet above the ground are only for those with single stems.) 


(3) Rubber seeds received September 1905 ; trees planted June— 
July 1906. (Average of twenty plants). 


ITeet. 'Feet. Feet. [Inches. Inches. Inches. Inches 


Hnte. 


Nov. 28, 1905 
Sep. 30, 1906 
April 23, 1907 


! Feet. Feet. Feet. Inches. Inches. Inches, j Inches. Inches. Inches. 
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2*5 1 

2%5 

3*5 

l’5 

11*9 

14*5 

7*0 

4*6 

6*0 

3-2 

3*4 

4*5 ; 

2*0 


Apl. 23, 1907 



The figures above tabulated indicate a possibility that Por« 
rubber will probably succeed in Cachar. The figures are, 
however, only preliminary and much more information will have 
to be gathered before it can be definitely decided whether this 
district can compete with those districts in which rubber is 
already profitably established. 




THE TAPPING OP ASSAM RUBBER (FICUS 
ELASTICA). 


By De. H. H. MANN, d.sc. 


Scientific Officer to the Indian Tea Asiiociation. 
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It will be easily seen that the injury clone to the tree by this 
method of tapping is very small indeed compared with that usual- 
ly adopted. It is easy to apply, and a man becomes very expert 
in a few days. I, myself, tried to carry it out during a recent 
visit, and found there was no difficulty, after a little practice, in 
judging how far in to drive the chisel without materially injuring 
the cambium layer. The yields obtained were very good, as com- 
pared with those given on the Government plantation, and are 
set out below. 

Eight trees, planted in 1882, were tapped in 1905-06 and 
gave an average of six pounds of rubber per tree, which, including 
all grades, obtained an average price of three shillings and nine- 
pence per pound in London. The yield of each individual tree 
was not kept. In 1906-07 the same trees were tapped again, and 
gave (individual trees) as follows ^ 


Number of tree. Weight of rubber. Number of tree 


The average yield was therefore five pounds per tree, and the 
amount given by individual trees varied from 1 Olbs. to 2|-lbs. The 
cuts made in the previous year were healed and would hardly have 
been noticed. 

Four younger trees were also tapped by the same method in 
1905-06 and 1906-07. These were planted in 1889-90, and were 
hence sixteen and seventeen years old respectively in the two 
years. The yield was not carefully kept in 1905-06, but it 
amounted to about 2 pounds of rubber per tree. In 1906-07, the 
four trees gave respectively 2 \, 3|-, 1^ and 2^ pounds of rubber, or 
an average of 2 ^ pounds per tree. These trees were apparently 
by no means exhausted, as on making a series of new incisions in 
one of them early in April 1907, the latex flowed very freely, and 
a considerable further yield could have been obtained. 
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THE FOOD OF THE MYNAH 


By C. W. MASON 


Supermmierary Entomologist^ Ptisa, 


As in England so many birds prove invaluable to the 
farmer, so in India we may expect birds to be equally invaluable 
to the Indian agriculturist. That some birds eat insects, and 
among them some of the worst pests, is a matter of everyday 
observation ; but it is not known definitely what birds eat what 
insects ; investigations are being carried out at Pusa with 
regard to this point, both from field observatioxis, and from an 
examination of the food in the birds, the results of which should 
prove of great interest and value. 

This note deals with the mynah {Acridoihcreft tristis). The 
mynah’s food is very varied, consisting of fruits, seeds and insects. 
It is partial to the common wild figs, and with them devours the 
fig parasite and its parasite. The large fleshy flowers of the tree 
cotton are largely eaten. Of seeds, grass forms by far the 
greatest bulk, but wild hemp is also largely eaten. Its insect 
food is very varied, in fact the mynah would seem almost a 
general insect feeder ; but some of the commonest insects, no 
doubt being distasteful or protected by scent, are not touched by 
the mynah. 

The mynah has one point in common with other birds, 
namely, an individual preference on the part of each bird for 
certain forms of insect food. With the Mynah on several occa- 
sions, as also with the Hoopoo {U'pu'pa’ indicci^ and the common 
Hawk-Cuckpo {Hierocoocyx varius), I have found, of two or 
three birds shot feeding together,, that one contained completely 
diflFerent food to any of the others. These birds had been 
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observed together, and feeding for some little time. In each ea.se 
with the individual mynah, its food consisted wholty of Surface 
caterpillars [Noctuid larvcs), and no sign or trace of other food. 
It seems that if a bird eats these caterpillars, they form the 
whole, or very nearly so, of its food. 

From the list of insects given below, it would seem that the 
mynah does most insect hunting on the ground : nearly all the 
insects in the list occur on the ground, among grass and 
weeds as well as in the crops, much more than on trees. 

The following are the lists of insects found in the mynah 

I. AcRiDiiDiE. (Grasshoppers.) 

1. Chrotogonus, several species. 

2. Oedaleus, several species. 

3. Tryxalih, several species. 

II. FoRMiciDiB. (Ants.) 

1. Camponotus eompressus. 

2. Mymecocystus setipes. 

3. An unidentified species. 

III. CuRCTOiONiD.®!. (Weevils.) 

1, Myllocerus maculoms, the white weevil. 

2. Paramecops sp. 

And two unidentified. 

IV. Other Colboptera. 

1. Various elytra only. (Not identified.) 

V. Lepidoptera. 

1. Noctuid larvae, Surface caterpillars. 

2. Noctuid moths, too damaged to identify. 

Probably all insects in the above orders and families would 
be taken, provided they were not too large, or had danger colours, 
and could be got at. Spiders are largely eaten. 

The mynah has not been found to damage any crops at Pus a 
from January to May. Only three wheat grains have been 
found in the numbers of birds examined. It was reported to 
have damaged Juar (Sorghum) last December. 
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THE PESTS OP INTRODUCED COTTONS. 


u By H. M. LEFROY, M.A., p.e.s., p.z.s., j 

'I 

Iminrid Entomologist, Agricultural Research Institute, Pusa. I 

Exotic cottons grown in India are liable, at first, to suffer to 
an abnormal extent from insect pests ; when acclimatized, they 
suffer less ; special precautions are always necessary. This note 
deals only with the pests which are likely to prevent the 
establishment and acclimatization of exotic varieties and of 
indigenous varieties transferred for experimental purposes from 
i one district of India to another. 

I The Cotton Leaf Hopper is the worst pest. This small 

5 green insect sucks the juice of the leaves by cutting through the 

; outer membranes. This attack on the leaf tissues probably 

i gives entrance to diseased conditions which cause curling and 

withering of the leaves. There is no easy remedy against the 
leaf hopper. In the first stages of attack, the insect should be 
checked by liberal spraying with Crude Oil Emulsion,* a strength 
of 1 in 50 of water should be used. 

Cotton Aphis. — Weak cottons are particularly affected 
by the cotton aphis ; as a rule, the natural enemies of this pest 
keep it in check, but it is often advisable to spray with Crude 
Oil Emulsion diluted as above described. 

Boll-worms attack all cottons. In Sind and the Punjab 
Egyptian and American varieties have under ordinary seasonal 
conditions suffered more than local kinds. 

Hhindi {Hibiscus eseulentus) is a good trap crop where it 
can be successfully grown near to or among cotton, provided the 


* For formulse of this seo Leaflet on Crude Oil Emulsion Uud also Indian Insect Pests,” * 
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green pods are regularly removed. Boll-worm often seriouslj^ 
alfects the cotton bolls which first form. Such, when seen to be 
affected, should be removed and burnt. This will raatermlly 
cheek the spread of the pest. 

The Leaf Roller is the only other pest which specially 
attacks exotic cottons. The attack is limited to a short season 
and begins in the three weeks which follow the commencement 
of the rains. It can be easily seen by the rolled leaves and can 
be checked by hand-picking and burning if the wmrk is thoroughly 
done. 

Stem-Borer . — Two special pests attack perennial Tree 
Cottons. The stem-borer is a small weevil Avhose grub bores 
to the base of the stem and causes a characteristic swelling there. 
At Pusa, a reliable preventive was found in growing annual 
indigenous cotton, such as Broach Deshi, between the roAvs of 
the perennial varieties. The Deshi plants Avere pulled up and 
burnt as soon as they were seen to be affected. The stem-borer 
is only known to occur in Behar and Madras, but may appear 
anywhere. 

The other special pest of Perennial Cottons is common in 
South India and Bombay. It is a weevil whose grub bores 
doAvn the twigs and small branches. The withered branches are 
easily seen, and the only remedy is to cut these out periodically 
and burn them. 

To prevent recurring damage to tree and annual cottons by 
insect pests, it is desirable to adopt the following general 
precautions : — 

{a) Perennial cottons should be rested from vegetative 
activity for several months during the hot Aveather each year. 
The trees or bushes should be pruned at this time, and all decayed 
branches, leav^es and bolls should be removed and burnt ; finally, 
the Avhole soil between the trees should be hand-duff or otherAA'ise 
freely opened up by careful cultivation in the hot weather. 

(6) Annual cottons should be grown in rotation and should 
not occupy the same land oftener than every second year. The 
plants cease to produce some time in the cold weather or at 
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latest at the beginning of the hot weather. As soon as gathering 
is completed and, especially, if the crop has been much affected 
with boll-worm and other pests, the stalks and all litter on the 
soil surface should be gathered and burnt. 

(c) Flower buds and bolls, which appear in annual or 
perennial cottons at the wrong season and worthless bolls pro- 
duced in the regular season, should be removed and burnt. Such 
serve to provide food for injurious insects during certain stages 
of their history. It is most desirable to deprive injurious insects 
of their ordinary food for defined periods. 

(d) When cotton is introduced into a new locality the in- 
troduced seed should be fumigated. 

(e) If a pest appears in a locality and multiplies abundantly, 
its parasite should be introduced. By this means serious damage 
by boll-worm in the Punjab has been greatly reduced. The 
work has recently been extended to Sind. Similar work can 
be further extended by communicating with the Imperial 
Entomologist. 



Sericulture in Kashmir, Baluchistan and Quetta. — The 
Silk Association of Great Britain and Ireland, in Report No. 22, 
1906, briefly refers to Sericulture in Kashmir, Baluchistan and 
Quetta. The more salient points are noted below. 

The raw silk produced in Kashmir in 1905 yielded a profit 
of £28,139 or 5 8|-% on invested capital. In 1906 a record crop 
of cocoons was produced, and with advanced prices it is expected 
that the profits ■will exceed those of the previous year. Kashmir 
raw silk chiefly Teniers meets with a very ready sale at 
Lyons. The extension of mulberry cultivation is carefully 
attended to by the State. The number of rearers in Kashmir is 
yearly increasing. This successful industry now gives employ- 
ment to nearly 70,000 persons. 

Major H. L. Showers, c.i.e., Political Agent in Kalat, 
commenced experiments in Sericulture in the Mastung Valley in 
Baluchistan, obtaining some silkworm-eggs from the Kashmir 
Durbar and also from the South of France. These experiments 
have given satisfactory results. Expert opinion on the raw silk 
was favourable. This silk was sold in London at 13s. U. and 
13s. Ad. per lb. The Mastung Valley is the home of the mulberry 
and the local tribesmen have been quick to see the advantag’es of 
cocoon-rearing. The silk industry promises, therefore, to get a 
permanent footing in Baluchistan. 

Some silkworm-eggs were supplied by the Kashmir Durbar 
for experiments in Quetta. The cocoons obtained from these 
eggs were reeled in Kashmir filatures. The raw silk and a 
sample of piece goods woven from this silk were found to be of 
excellent qualitjL 
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It is probable that Sericulture will be arranged for in the j 

Punjab on the lines pursued in Kashmir and Baluchistan. — j 

(Editor.) i 

! « i 

k". * ^ ^ ■■ ■ ■■' 

A-N Experiment in A.ssam to prevent by means op Crude 
Oil Emulsion the injurious eppects op Parasites on Work 
Cattle. — Mr. D. L. Stewart, the Manager of the Assam 
Zemindary Company, imported work cattle from Pirhoot in 
November last. The necessity for this importation arose because 
the local breed does not supply the present local demands and 
because the opening up of the Assam Valley for the cultivation 
of rice, other cereals, jute, etc., will require a large importation 
of work cattle. These can be bought advantageously in Tirhoot. 

Even with the added transport charges they are cheaper than 
local Assam cattle because they are stronger and are capable of 
' doing much more work. ! 

The cattle imported by Mr. Stewart became infested with 
biting flies, lice, ticks, bugs and leeches by grazing in the i 

! harvested paddy fields and grass jungles or from the litter which 

was necessarily used in the stables. The bullocks lost condition 
rapidly and were mere wrecks in a month. 

Mr. H. Maxwell-LefrOy, Imperial Entomologist, on being 
consulted, suggested washing or spraying the cattle with Crude 
Oil Emulsion. This was done and was found to be a complete 
success. The leeches did not attach themselves to the cattle 
whilst at pasture except occasionally inside the nostrils. Flies 
did not settle on the cattle — the ticks and bugs fell off dead. 

Lice and fleas were more difficult to deal with. They had to be 
, brushed out when the coat dried after spraying. A broom-corn 

brush, commonly called a “ dandy ” brush and ordinarily in use 
for grooming horses, was found most useful. The spraying and 
i grooming to be quite eflfective had to be repeated once a week. 

The effect on the skin and hair of the cattle has been 
excellent. 

. Leeches affect local cattle as well as the imported cattle and 

I have to be picked oft’ every evening when the cattle return from 
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grazing. Mr. Stewart tested the effect of Crude Oil Emulsion 
diluted to the ordinary strength on leeches by applying a 
sprinkling to a number which were purposely collected. They 
died at once. 

Mr. Stewart says that work cattle in Assam, both imported 
and indigenous, suffer greatly from sores, the irritating cause 
being particular dies. The sores are situated beneath the .side 
of the hump and above the point of the shoulder blade. Doubt- 
less, the action of the neck yoke at work, aggravated by the 
persistent attentions of these flies, keeps the sores open until 
they eventually become hard lumps with deep sore cracks. 
Mr. Stewart found that the sores were effectively cured by soften- 
ing with vaseline and washing out with diluted Crude Oil Emul- 
sion applied rather more frequently than was necessary for the rest 
of the body. The sores soon healed up naturally chiefly because 
the flies were kept away. Mr. Stewart thinks that this treatment 
would be of great advantage to the ordinary Assam cultivator 
if brought to his notice and placed within his reach and also 
for the bullocks, some of them with ghastly sores, which 
work on the transport service, such as from Gauhati to 
Shillong. 

Mr. Stewart further says that the cheapest and most 
economical %vay to spray an animal is to use a stiff brush or 
broom made of thatching grass. The stalks should be so tied 
in a bundle that the blades or leaves of the grass all lie evenly 
together. The blades should now be doubled back over the 
stalks and bound with the stalks for a length of six inches to 
form the handle of the broom. The blades should then be cut 
through at a point where they were doubled back. This gives 
a small broom with six inches of handle and six or eight inches 
of stiff brush. It has been found very effective in shaking 
the emulsion all over the animal. After sprinkling, the 
coat should be v'eH rubbed, in every part with a wisp of 
straw. 

One-half pint of Crude Oil Emulsion rubbed up in a kerosine 
oil tin of water gives the correct strength of mixtui'e. 
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Fairly large bullocks at Pusa were found to require each 
approximately the following amounts according to the method : 


Mr. Stewart’s grass brush. 
A sprayer 

Kubbed with a cloth 


... 1 pint 

1 a 
% 

... 1 * . 


with Mr. Stewart’s method, and at half a pint of emulsion per 
4-gallon tin of water, a gallon drum of emulsion would make 
320 gallons of mixture, enough for approximately 48 bullocks 
to be treated once a week for a year. The yearly cost for one 
bullock works out at about four annas, the drum of emulsion 
costing Rs. 6-8 in Calcutta, Rs. 9-8 in Bombay. — (Editor.) 


Well-sinking Experiments in Bhavanagar. — Experiments 
in boring wells on the Japanese system were commenced in 1905 
in the Bhavanagar State, Kathiawar, Bombay Presidency. In 
all five trials borings were made with the assistance of a Japanese 
expert well-sinker who had his implements made locally. It was 
found that the boring implement stuck at a certain depth and 
could not be taken out. The depth reached in one case was 110 
feet. The boring: was abandoned in each trial before water was 
found. It is . reported that failure was at least partly due to the 
difficulty of making the J apanese expert and the labourers under- 
stand each other. The total cost of the borings amounted to 
Rs. 5,516-10-11. The expenditure involved was therefore 
considerable, and probably better and cheaper results could have 

been obtained by ordinary boring appliances. — (Editor.) 

. , 

Preliminary Experiments with Jute in the Madras 
Presidency. — In accordance with the recommendations of the 
Board of Agriculture, experiments with Bengal jute (Corchorus) 
were made during 1905 at the Samalkota Station in the Madras 
Presidency with a view to test the suitability of the Godavari 
Delta for the crop. This first trial was not successful. As the 
result of experience, better arrangements for another trial were 
made in 1906. The results in 1906 were so encouraging that 
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more extensive experiments have been arranged for in the delta 
and other areas. The enquiry will form a definite feature in the 
Programme of work of the Madra,s Agricultural Department. 

The fibre obtained from the jute averaged 7 feet in length 
and wa,s valued by Messrs. Ralli Brothers, Calcutta, at Rs. 10- 
5-0 per maund of 80lbs. The value of outturn was Rs. 85 per 
acre. It is expected that much better yields will be obtained as 
the local officers gain experience in determining how far the 
Bengal methods of cultivation should be modified to suit local 
conditions in Madras.— (Editor.) 


Groundnut Experiments at the Cuttack Experiment Sta- 
tion.— Leaflet No. 2 of 1907, published by the Bengal Depart- 
ment of Agriculture, describes the results of the experiments 
with groundnut {Arachis hyjyogcea) during the past two seasons 
at the Cuttack Experiment Station. It also describes the 
methods of cultivation, treatment of the eroj.), mode and time 
of harvesting, etc. The trials were made on poor sandy soil, 
which is unsuitable for most other crops. The results were 
satisfactory. The yield obtained was 20 maunds per acre in 
1905 and 16 maunds in 1906. Aman paddy or jute land is not 
suitable for groundnut. The crop will grow well on'friable sandy 
loam soils if cultivated and manured sufficiently. — (Editor.) 


Chloris virgata and Chloris Gayana. — In 1904, the Director 
of the Botanic Gardens, Sydney, brought to the notice of the 
Government of India, some of the advantages of the variety of 
grass Chloris virgata sw., known as Rhodes grass, which had 
been introduced with success into New South Wales from South 
Africa. The grass was said to be suitable for cold soils with 
light rainfall. A small quantity of seed of this grass and of 
Chloris Gayana was obtained in 1906 from the Minister of 
Agriculture, Pietermaritzburg, Natal. Both kinds were tried 
at Pusa. The seed was sown early in September on land wliich 
was well prepared and in good condition. Each kind was allowed 
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to seed and was cut at the middle of November. Chloris 
virpta yielded 480lbs. of seed and l,006lbs. of hay per acre 
while the yield of Chloris Gayana was l,452lbs. seed and 2,178lbs! 
hay.^ The plants stood respectively 2|ft. and 2ft. high. [Seven 
^ecies of Chloris are described in Prain’s “ Bengal Plants,” and 
Chloris yirgata is said to be found in most of the province.s.l 
The seed now in stock is intended for more extensive trials at 
Pusa and for distribution to a small extent in order that the 
econoimc value of these grasses for grazing and for hay may be 
inore definitely determined under varying conditions o/ soil \nd 
climate, etc. — (E. Shearer.) 

Destruction of Eats by RATiN.-Tlie attention of several 
officers in the Department of Agriculture in India has recently 
been drawn to a preparation known as “ Ratin ” for the destruction 
of rats and mice. This preparation is made by the “ Ratin ” Com- 
pany, Ltd., of Copenhagen. It is said to be of a bacterial nature 
and may be obtained in liquid or solid form. It is highly recom- 
mended by the German Minister of Agriculture. Special tests 
have been carried out in the bacteriological laboratories and on a 
number of farms, by the Chamber of Agriculture for the 
Province of Saxony. The results are reported to have been 
highly satisfactory. The substance is said to be quite harmless 
to domestic animals. 

In view of the enormous damage which in some districts is 
periodically done by rats to Indian crops, this preparation is 
well worth a trial. It is understood that ‘‘Ratin” is being 
tested in the laboratory and in the field by the Civil Veterinary 
Department. The London Office of the Company is at 17, 
Gracechurch Street, E. C. — (C. Bergthbil.) 

^ ■ ■■ . 

Soil Inoculation for Indigo.— Experiments on the inocula- 
tion of Behar soils with cultures of the indigo nodule bacteria 
prepared according to the method of Dr. Moore of the United 
States Department of Agriculture have shown that absolutely 
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no benefit is to be derived from the application. Both the 
Sumatrana and Java varieties of indigo were tested and a variety 
of methods of application tried, but in every case the result was 
nil. The explanation is clear that Behar soils are sufficiently well 
provided with the necessary organisms, and that these organisms 
are in as active a condition as can be obtained by artificial culture. 


An insect attacking the Grape Vine. — One of the few known 
insect enemies of the grape in India is a small beetle {Scelodonta 
strigicollis Mots), of a dull nearly black colour with bright 
bronzy reflections. This beetle is familiar to grape-growers in 
Western and Southern India ; it destroys the tender shoots and 
buds, working a considerable amount of havoc in the pruned vines. 
(Plate XXIX — Pigs. 5 and 6, the latter the natural size). Mr. 
P. S. Kanetkar, Superintendent, Empress Gardens, Poona, has 
sent the following description of the method used by cultivators to 
cheek this pest. The figures are from his drawings, and we have 
added an enlarged figure of the beetle and its outline natural size: — 

“ Contrivance made by vine growers at Nasik to catch 
insects on grape vines.” 

“ Dry sheaths of the plantain (Pig. 1) are torn into shreds and 
made into little bundles about 6 to 9 inches long. One end of 
the bundle is tied firm while the other is kept loose. It is thus 
made into the form of a tassel (Pig. 2). Such tassels are placed 
on the pruned ends (Pig- 3) of the vines in the evening as the 
buds begin to swell and shoot forth. The insects after roaming 
about by day find a snug resort during the cold nights in these 
tassels (Pig. 4). In the morning, however, they find themselves in 
a bag or basket being shaken into it from their resort by the 
cultivator.” — (H. M. Lefroy.) 


The Groundnut Leaf-miner. — The most 
enemy of the groundnut in India is the leaf-mii 
nerteria Meyr), known in South India as the 










1,2, 3,4, Contrivance TO CATCH INSE Grape Vines, 

* V * 5, 6, SCELODONTA STRIOICOLLIS. 
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Madras Presidency. The cultivation of groundnut is extensive 
in some districts of Madras and is spreading. 

The leaf-miner is a very small caterpillar which hatches 
from a tiny egg laid on the leaf ; on hatching, it eats into the 
tissue of the leaf and mines within, causing an irregular blotch 
which turns brown ; the affected leaf withers and falls off if badly 
attacked ; the full grown larva emerges, webs the leaf up or joins 
two leaflets together with silk and pupates there in a light silken 
cocoon. A very small dark moth then emerges and lays eggs. 
The whole life cycle is about one month, and the broods succeed 
one another throughout the year. 

The pest is most easily recognized by its work, a badly 
affected field turning brown as if fire had passed through and burnt 
the plants. In bad seasons the losses are said to be very heavy. 
This pest must gain a wider range, as groundnut cultivation is 
extended, unless special precautions are taken. Groundnut is so 
profitable that taking good and had years together, the cultivator 
can afford to neglect the pest. Profits would be considerably 
larger if the pest was checked at an early stage. Usually the 
cultivator makes little or no effort to protect his crop. This leaf- 
miner has not yet been identified north of Bellary. Groundnut 
was grown for the first time at the Hagari Farm in Bellary in 
1906 - 07 , and the pest was found on the first crop. 

This pest is now under investigation in Madras and a full 
account will be issued in due course. This enquiry will possibly 
lead to recommendations regarding efficient practical remedies. 
Meantime I advise that {^(i) the appeai'ance of the insect in new 
places should be keenly looked for, (&) such appearance should be 
promptly reported to me in order that vigorous methods may be 
quickly ado-pted to prevent the pest spreading in a new district. 

In districts where the pest is already established, serious 
damage can be prevented by continual care in removing affected 
leaves and burning them and by the use of trap crops and trap 
lights. A trap crop may be successfully used when local conditions 
have been fully studied. The moth comes readily at night to 
the lisrht and can be captured in abundance. It is as yet doubtful 
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how far the suggested means will check the pest when firmly 
established. They will be useful when it first appears. 

The pest is not bad in every season and is checked by a 
Hymehopterous parasite ; but should the insect be introduced to a 
new locality without its parasite, the effects may be serious. In 
South A root (Madras) one of the difficulties consists in the fact 
that there is always groundnut growing, either irrigated or rain- 
fed; consequently there is no season when the pest has no food- 
plant and it multiplies throughout the year 


(H. M. Lbproy.) 


The Potato Moth. — A n 


enquiry is in progress in the 
Bombay Presidency into the prevalence and distribution of a 
pest of the potato plant. This pest is the notorious .Potato 
moth ojicrcMfeZZa, formerly known as Uta solanella) ; 

it occurs in Southern Europe, Algeria and Australia and is 
known to be a seriously destructive insect. There is reason to 
believe that this pest was introduced to India with European 
seed potatoes some years ago. It lives in the potato tubers and 
is readily carried long distances in them. The moth is a small 
brownish insect, a little over half an inch across the expanded 
wings. It can only easily be recognized by comparison with a 
full technical description. 

It is possible that certain measures may prevent the spread 
of the pest from the districts in which it is now prevalent. 
Cultivators in any part of India should, however, be very 
cautious in importing seed potatoes because this pest has done 
immense damage in other parts of the globe. 

The object of present enquiries is to ascertain exactly in 
which districts of India the pest occurs and whether it can be 
eradicated. It may or may not be confined to particular dis- 
tricts in Western India. If it is not now present in other 
potato-growing districts in India, it will probably make its 
appearance if seed potatoes are imported without proper precau- 
tions. Fumigation and other treatment, on lines which will 
be minutely described by me on application, should be adopted. 
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If this pest appears in any new locality, iniinediate information 
should be sent to me. It is probable that remedial measures 
can be recommended. 

This pest has been investigated by Entomologists in Eui’ope 
and Australia, and we extract the following information from the 
account given by French in “ Hand-book of Destructive Insects 
of Victoria,” Part II. 

The eggs are laid by the moth on the young shoots of the 
plant ; the caterpillars, as soon as they hatch, eat into the root- 
stock and descend until they reach a tuber, in which they live, 
making galleries through it in all directions. When full grown, 
the caterpillar closes the gallery with silk and turns to the 
chrysalis from which the moth emerges. When the tubers are 
not near the surface and are properly covered, the caterpillar does 
not attack them' but confines itself to the root-stocks and stems 
of the plant at and near the surface of the soil. 

In addition to attacking the potato plant while growing, 
the pest attacks the tubers after they are dug and is thus able 
to pass from one crop season to the iiQxt in the stored seed pota- 
toes. 

It is not at present possible to investigate all the areas where 
potatoes are grown, and we draw attention to the insect in order 
to give timely notice to those particularly interested.— (H. M. 
Leproy.) 


Ihe Poll-worm Par.\site. — In consequence of the results 
obtained last year in re-establishing the boll- worm parasite in 
the Punjab, boxes of parasites have been sent to Sind and again 
to the Punjab. In all 100 boxes have been sent to each ai-ea and 
these should be suflficient to thoroughly establish the parasite 
and restore nature’s remedy against this pest. The action which 
has been taken will, it is hoped, help in producing normal or very 
much improved conditions in the Punjab and that the Sind crop 
will be much less damaged than it was last year. The useful 
effect of the parasite, as it becomes more fully established, will 
of course be progressive. — (H. M. Lkfroy.) 
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Indigo Sped Selection. — The iiiiprovemeiit ut processes 
in manufacturing indigo has received a great deal ot attention 
by specialists and others for many years. Little has yet, howevei’, 
been done to improve the plant by selection. The Behar Planters’ 
Association have recently appointed an Economic Botanist. He 
will have great scope for useful work in sjLstematic field selection 
and in watching the results of cross-fertilization. The superiority 
of the Java variety under very varying conditions of soil and 
climate is now very generally recognized. There is little doubt 
that its cultivation could, with .advantage, be greatly extended 
in India. Mr. Bergtheil in his Report of the Indigo Research 
Station, Sirseah, 1906-07, however, states that the Sumatrana 
plant can be grown in Behar on certain classes of soil which are 
unsuitable for the Java variety. The ordinary field crops grown 
from Sumatrana or Java seed produce plants’ of great variety 
of type. The first step towards real improvement is to isolate 
type specimens and subsequently determine the economic value 
of each. As the economic value of a pure type depends upon 
leaf percentage and indigotin content, it is clear that the field 
work of an Economic Botanist should be in close touch with 
chemical laboratory investigations. The importance of an 
enquiry of this sort and the value of ultimate results to the indigo 
grower cannot be questioned. Mr. Bergtheil, in referring to the 
urgent need of selection work on the Sumatrana plant, states that 
a preliminary step has been taken by growing and examining the 
different sub-varieties isolated by Mr, Leake in 1903, The 
following results were obtained : — 


Percentage 
content 
of indigotin 
in leaf. 


Percentage 
leaf content 
of plant. 


Moltan 
Sukker (Sind) 
Hissar 
Kobtak 
Dharvvar (?) , 
Meerut (?) ... 
Delhi , .. 

Muzatfargavh 
Dera Gazi Khan 
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I , : ■ 

I The Laboratory investigation indicated that the Multan type 

s was the most desirable to establish, but in the field this type was 

\ less vigorous in growth than any of the whole series. The best 

plants were grown from Delhi and Meerut seed. Hissar and 
Rohtak plants were of poor growth and showed a tendency to earlj^ 
flowering, which is an undoubted disadvantage. It is consider- 
ations such as those above referred to and the practical experience 
gained by close observation which v/ill influence an Economic 
Botanist in his selections. His work will not benefit the india’o 

■.O' 

planter until the seed of type-plants, produces first on experi- 
mental plots and then on larger demonstration areas plants which 
are absolutely true to variety. Meantime the Behar Indigo 
Planters’ Association have established seed farms. A note issued 
recently by the Sirseah Committee shows that the first crop 
of Java seed realized Rs. 10 per maund which, owing to an 
unfavourable season, was less than the cost of production. For 
sowings in 1908, members of the Association will be charged 
Rs. 15 per maund. The Committee points out that they have 
gained experience in the methods of seed cultivation and have 
i been able to sow the Association seed farms with selected seed, 

i The indigo planters should appreciate this work, but the term 

I selected seed as used is only comparative and in a sense inaccurate. 

There is no indigo seed obtainable in India on a commercial scale 
which can produce a crop with all the plants true to variety, 
and therefore such seed should not be accurately described as 
“ Selected.” — (Editor.) 

I ^ ^ 

r Green Manuring. — Green manuring is practised in many 

i parts of India, but there seems to be room for extension 

especially in those regions where the rainfall is sufficient for 
growing a cold weather as well as a rains crop. Last rains 
at Pusa a field of about 40 acres, which had just been broken in 
I from jungle and which was in very poor condition, was sown 

! 'fiiih. Sanai {Crotolaria t/wcea) which was ploughed in early in 

September. This was followed by oats as a cold weather crop, 
no other manure being applied. The crop yielded an average 

20 
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of 25 raaunds of grain per acre, and this notwithstanding that 
no rain fell from some weeks before the crop was sown until 
after it was in ear. Green manuring is not expensive— it^ is 
considerably cheaper than a rains fallow— and it is easy. The 
chief precaution to observe is to plough the crop well in and to 
consolidate the surface afterwards to prevent loss of moisture. 
(E. Shearee. ) 


Anthrax. — In connection with enquiries made by the Jiiiig- 
lish Board of Agriculture into the outbreaks of anthrax amongst 
animals in Great Britain, it was suggested that infection was 
possibly introduced by oilcake or oilseeds imported from India. 
The suspicion was induced because certain affected animals had 
been given Bombay cotton cake as part of the daily ration. In 
order to investigate the matter, the Secretary of State, advised 
by the English Board of Agriculture, asked the Government of 
India to institute enquiries. The information collected in India 
goes to show that in threshing oilseeds under the feet of bullocks 
there is risk of contamination to a certain extent. The oilseeds 
exported from India are, when expressed for oil in European 
countries, first ground into coarse particles. The ‘ meats ’ 
thus produced are then subjected to a high temperature by 
superheated steam in order to open the oil cells and allow free 
extraction of -oil. It is believed that such heat will destroy any 


Third Ageicdltural Show at Ongolb (Madras) 
Third Annual Agricultura,! Show was opened on tin 
February last, and extended over three days. The Show ^ 
unqualified success, and keen interest in it was evidently 
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by the native gentlemen who constitute part 
committee. 

Ongole is considered a suitable centre for an 
it is in the centre of a good cattle breeding tract j 

the railway. The reports connected with this year’s 
in decided terms — (a) that the Ongole breed of cattle 
than a local reputation ; (b) that there is a demand 
cattle from other parts of India and from abroad . 
satisfy these demands in future years, strenuous efforts 
made to maintain the purity, and, if possible, to 
breed. 

The commercial results of the show in the eQ,ttj 
were encouraging. Cattle to the value of Es. 15,Ooo v 
The report gives, however, a note of warning to hroo^j^^^ 
the sales would have been much greater but for the 
demanded. There is a limit to prices obtainable. 
time owners should be congratulated on keeping their b( 
even if tempting offers are made. The breed will 
the best breeding cattle are exported from the 
measurements of the bulls, which carried off the 
prizes, are uncommon for Indian cattle. Each bull 
five feet in height behind the hump and well over 
girth. 

1,023 animals were 
shows, cows 
bullocks and bulls, 
for buffaloes and sheep. The sheep had good fleeces. 

Prizes were offered for animals fed solely on prickly 
although the usefulness of this fodder has been provefi j 
times, it is a doubtful policy to encourage feeding cattle 
stuff ordinarily. The specimens of cattle which 
did not indicate that prickly pear contained much n 
Cattle breeders would be well advised to give more att 
storing nutritious fodder in time of plenty and thug 
necessity of using poor substitutes when the pinch 
comes. 


exhibited. In comparison 
and heifers were better represented 
There were increased entries i 
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Some other features of the show are specially noteworthy, 
viz., (a) the delivery of lectures on agricultural subjects ; (h) 
demonstrations showing the practical utility of particular agricul- 
tural implements ; (c) the exhibition of blankets and carpets 
made from the wool of Madras sheep. 

It is suggested that if local sheep breeders would show some 
enterprise in breeding sheep with white wool of good quality, a 
local industry in blanket and carpet making might achieve 
commercial importance. White wool can, of course, be dyed to 
any desired colour. — (Editor.) 


Refined Sugar.— Dr. Lehmann, the Agricultural Chemist to 
the Government of Mysore, sent to the Insjieetor-General of 
Agriculture in India a sample of light-coloured clean sugar 
of good grain with the following note : — “ At Cawnpore this 
year we saw the Hadi process of sugar-making. I was sur- 
prised at the light colour of the refined sugar. We wei'e told 
that that could not be produced if lime were used. I strongly 
advocate liming to neutrality. That is condemned by nearly 
everyone in India because it is said to give such a very dark 
sugar. I should like to undermine that general impression. I 
am sending you a little sample of sugar made here this year. 
The juice was limed to slight alkalinity (that is, very slightly 
overlimed). Red litmus turned faintly blue when put into the 
limed juice. The juice was boiled down in an ordinary iron 
country sugar pan and centrifugalled in a small laboratory 
centrifugal machine intended for all sorts of conditions of work.” 
— (Editor.) 



literature. 

The Fibre Aloe. By M. Hautefeuille. (Article in the Bulle- 
tin Economique of Indo-CMna, July 1906, No. 54.) 

In 1904 M. Hautefeuille was commissioned by the French 
Government to investigate the question of introducing the Fibre 
Aloe on a commercial scale into French Indo- China. During 
the investigation M. Hautefeuille visited British India, in order 
to see for himself the existing plantations. His conclusions, 
containing some useful general information about this plant, 
are given in an article published in the Bulletin Economique of 
Indo-China. 

The author describes his visits to the agave plantations in 
India. He criticizes very sharply the attempts to extract fibre 
profitably from agaves planted along the railways. He considers 
that the industry^'cannot be profitable unless regular plantations 
are formed in compact blocks. 

There exist in India, according to the author, only two planta- 
tions of importance. One is that of Br. Siitei, at Powai, near 
Bombay, and the other at Dauracherra, in Assam, under the 
management of IHr. James Hunter. The authors ciiticisms of 
the Powai plantation are full of interest. The samples of fibre, 
which he had seen in Europe from this plantation, were of a 
very high quality, They were reported to be extracted from 
Agave ameTicana. M. Hautefeuille wished, therefore, to see 
whether this species really did produce fibre of such merit. He 
found that the plants at Powai were of several species. Some 
were certainly sisal agaves, and the author holds that it is not 
certain that Agave americana produced the superior samples 
of fibre above i*eferred to. Speaking of the plantation generally, 
he considers that there should be more uniformity in the soil? 
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the situation, the cultivation, and the species of agaves culti- 
vated. The climate with a very dry period followed by a very 
wet one is trying to the plants, especially those growing in the 
valley bottoms : the soil is in places thin and light with a rocky 
subsoil and in other places of a clay consistency : some plants are 
grown under shade, others in the open : the plants vary in age, 
and the produce does not keep the extracting machine running 
regularly. 

Of the plantation at Dauracherra, M. Hautefeuille is able 
to speak more highly in regard to its management, but he consid- 
ers that the climate of Assam is not quite suitable for profitable 
work. The agaves in growth compared unfavourably with those 
in the plantations of Yucatan. He noted the splendid devel- 
opment of some 12 years old fourcroyas, which require a far 
more humid climate than the true agave, and he thinks it 
probable that the cultivation of Fourcroya gigantea might be 
more profitable than that of Agave sisalana in Assam. 

A visit was paid to Tirhoot, where Mr. Hill and Mr. Coventry 
had each, side by side, plantations of agave and ramie. Though 
the appearance of the country at the time was one of extreme 
drought, yet there was in reality no lack of moisture. The planta- 
tions of agave were not looking healthy. 

The author believes that in no part of India does Agave 
americana produce fibre of better quality than that of Agave 
sisalana, and he further states that when Dr. Siiter, in the Journal 
d' Agriculture Trojyicale of January 1902, affirmed this superior- 
ity, contrary to the assertions of Professor Warburg, of Berlin, 
the value of the opinion was unreliable, because it was based on 
wrong nomenclature of species. 

M. Hautefeuille states that he saw no really thriving agave 
plantations in any part of India. He believes that existing planta- 
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cess special knowledge. He, accordingly, indicates the lines on 
which an experimental plantation should proceed. He deals with 
the essential characteristics of climate and soil and the choice of 
variety. He then goes on to discuss fully the methods of culti- 
vation and extraction which should be adopted, and in conclusion 
he gives us the economic side of the question, going somewhat 
full}?- into details of outturn, cost of working and value of product. 
The author lays stress on the fact that there is the greatest dilFer- 
ence between growing moderately healthy plants under special 
conditions and growing plants on a large scale for profitable fibre 
production. The quality of the fibre, the rate of growth of each 
plant and the period of existence, are not factors which are con- 
sidered when planting for oimamental purposes. The agave is more- 
over very particular in its wants; indeed, in Yucatan, the culti- 
vat ors will name a soil at first sight as being a “ Chelem” soil or 
“ Sard” soil, these being the particular varieties of agave which 
for each soil are suitable. The varieties of real economic im- 
portance for India are mentioned. The whole paper may be 
recommended to any one interested in agave cultivation in India. — 
(R. G Wood.) 

■ ■ . . . . 


Indian Insect Pests. By H. M. Leproy, m.a., p.e.s., p.z.s.. 
Imperial Entomologist, Pusa. (Printed at the Govt. Central 
Press, Calcutta, 1906. Pp. 300 and 365 Illustrations. 
Price, Re. 1-8 or two shillings.) 

Among the recent publications of the Agricultural Depart- 
ment in India is a volume entitled “ Indian Insect Pests ” by 
H. Maxwell-Lefroy, Imperial Entomologist. This work is 
divided into four parts. In the first part, a brief summary is 
given of familiar facts relating to insects and insect life. Part II 
deals with the origin of insect pests, preventives and remedies. 
These two parts are written in plain words in a connected manner, 
and introduce the reader to the salient facts of Entomology as 
applied to Agriculture. Technical terms are not used. The 
substctnce of these chapters applies not only to India but 
universally. Part III discusses the more ijnportant pests of the 
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staple crops of India, omitting tea, coffee, rubber and such other 
crops yielding economic products as are more important to 
European planters than to ordinary agriculturists. The author 
has, in fact, dealt with the injurious insects which affect in greatest 
degree the material prosperity of the Agriculture of India. 
The illustrations which are given will aid the reader to recog- 
nize important injurious insects in the field. Simple remedies 
are recommended. The information which is given about the 
life-history and habits, should enable any intelligent person to 
check the ravages of the more destructive species. Part IV 
deals with insects attacking grain and cattle; exhaustive treat- 
ment is not aimed at, but only such information is given as should 
be familiar to every agriculturist. Beneficial insects are also 
discussed. The more common kinds are illustrated. In Appen- 
dix A, the author gives tables of weights and measures and infor- 
mation about preparing insecticides and simple appliances, etc. In 
Appendix B, the methods in use for collecting, pinning and setting- 
insects, are described, with a short account of the best methods of 
study and observation. This is intended for those who may wish 
to study insect pests, or are interested in insect life generally. 

Mr. Lefroy’s book contains 300 pages and over 350 illustra- 
tions. It is bound in cloth and is sold at Re. 1-8 (two shillings) by 
booksellers in India and Europe. It is the only work which deals 
with the Economic Entomology of any portion of the tropics of the 
East, and in a practical way with pests attacking, in the tropical 
East, such important crops as cotton, rice, sugarcane, maize, pulses, 
groundnut, oilseeds and fruit. It should be in the hands of every 
enterprising agriculturist in India and the East. It is printed and 
published by the Government Central Press, Calcutta. — (Editor.) 
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with a view to ascertain the value of Prickly Pear as Cattle Fodder. 
Most of the work done in India has been carried out in the 
Madras and Bombay Presidencies with very conflicting results. 
Systematic investigation, on a sufficiently large scale, is necessary, 
in order to arrive at definite conclusions. Different breeds of 
cattle should be dealt with, also various methods of preparing this 
fodder for consumption. It is necessary to settle the question 
whetlier this plant can be satisfactorily fed to all Indian breed.s 
of cattle as a supplement to other food stuffs in time of famine. 
The question has certainly not yet been settled by such informa- 
tion as is now on record. — (T. F. Main.) 


The Improvement or Sugarcane by Selection and Hybridization. 

By Sir Daniel Morris, k.c.m.g., &o., and F. A. Stockdalb, 

B.A. (West Indian Bulletin, Vol. VII, No. 4, 1906, 

Pp. 346. Price, 6 pence.) 

The West Indian Bulletin, Vol. VII, No. 4 of 1906, gives 
an instructive account of work done by the Imperial Department 
of Agriculture, West Indies, in the improvement of Sugarcane 
by Selection and Hybridization. The paper has been prepared 
by Sir Daniel Morris and Mr. ■ T. A, Stockdale. The writers 
admit that the great expectations, once held regarding' seedlino- 
canes, have not been fulfilled. They, however, mention numerous 
examples of success. There is no doubt canes of definitely 
known parentage have been produced which have high economic 
value as regards (a) disease resistance, (b) heavy weight of cane, 
and (c) high sucrose yield. 

The pamphlet consists of two sections. The first gives a 
historical summary of the development of the method of hybrid- 
izing sugarcane. The second describes work of this class done 
in the chief cane-growing countries. Before 1887-88, it was 
generally believed that sugarcane produced no fertile seed. About 
that time the researches of Soltwedel, in Java, and Harrison and 
Bovell, in Barbados, showed that sugarcane, at times, did bear 
fertile seed. This discovery led to systematic work in the West 
Indies, and British Guiana is raismg improved races of seedling 
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canes. Practical difficulties in the work of cross-fertilization 
arose because of the very large number of very minute flowers 
on each inflorescence. 

In 1894, it was discovered that some canes did not bear 
fertile pollen, but produced flowers which were otherwise normal. 
Seedlings obtained from the pollenization of such flowers were 
necessarily the result of cross-fertilization. 

In 1904, Lewton Brain demonstrated how flowers could be 
emasculated while still very young. This operation requires 
considerable skill. It has to be done in the field on a high 
platform, because a opod crop of cane is usually 8 feet or more 


A Note on the Duki Fig-tree Borer of Baluchistan (Baoto- 
CERA RUBUs). By E. P. Stebbing, F.L.S., F.Z.S., F.E.S., Imperial 
Forest Zoologist to the Government of India (Forest Bulletin 
No. 10 of 1907. Pp. 7 and Plates 2. Price, annas 7 or 9d.) 

The Imperial Department of Forestry in India has published 
in Bulletin No. 10, a Note by Mr. E. P. Stebbing, on the Duki 
Fig-tree Borer of Baluchistan [Bactocera ruhus). It appears 
that this borer was first noticed attacking fig-trees in 1905 by 
Mr. Turner, the Extra Assistant Commissioner of Duki. It was 
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at first thought that the insect was identical with the willow tree 
borer, but Mr. Stebbing, with the co-operation of Major Keinball, 
Political Agent, Loralai Agency, Baluchistan, has proved this 
supposition to be erroneous, and has identified the insect as being 
the one above-named. It has been ascertained that few trees are 
fatally injured by this insect, but this is probably due to the fact 
that the insects are not yet very numerous. The whole of the 
life-history has not yet been worked out, but Mr. Stebbing 
is able to suggest a few precautionary and remedial measures, 
which, if carefully carried out, are hoped to be sufficient to keep 
the insect in complete check. Mr. Stebbing is of opinion that 
this insect exists tliroughout Baluchistan. — (T. P. Main.) 

■ ■ , , ■ ■ . . ■ ■ 

Tobacco Breeding. By A. D. Shamed and W. W. Cobey. 
(United States Department of Agriculture, Bureau of Plant 
Industry, Bulletin No. 96, pp. 71, plates 10 and figs. 14.) 

' Bulletin No. 96 of the Bureau of Plant Industry, recently 

published by the United States Department of Agriculture, 
describes in detail the exhaustive work which is being carried 
out by Messrs. A. D. Shamel and W. W. Cobey on Improved 
Methods of Tobacco Cultivation. These two scientists are carry- 
ing out a most searching enquiry into all possible means of 
improving the tobacco plant. One striking fact brought to light 
by these investigations is that a change of seed on a large scale 
■ is extremely bad practice. A particular variety may, by change 

of environment, not only lose valuable characters but acquire 
undesirable qualities. The Bulletin discusses minutely the Control 
which it is possible to exercise over such characters as the number 
! of suckers and leaves produced on a plant, the shape, size, vena- 

tion, aroma and burning qualities of the leaf, resistance to disease, 

I early maturity, etc. Methods of testing the burning quality of 

the leaf are fully described. Systems of keeping records for use 
I in the field and for permanent reference are minutely explained. 

! The Bulletin concludes with a description of several valuable new 

I varieties of tobacco which have been obtained by cross-fertilization. 

- - 
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The authors, however, have no high api^reciation of the value 
of cross-fertilization in improving a variety within itself, the 
first effect being to break up a type. Useful hints on the 
selection of seed are given. The Bulletin is well illustrated with 
10 plates and 14 figures. — (T. F. Main.) 


Science in Sugar Production. An Introduction to the Methods 
OF Chemical Control. By T. H. P. Heriot. (Published 
by Norman Rodger, Altrincham, England, lOOf. Pp. 108.) 

The object of this book is to bring the methods of science 
within easy reach of the practical sugar-maker. This endeavour 
is amply fulfilled. The author gives in simple language a true 
account of the chemical processes which take place during the 
manufacture of sugar. The book deals with more than the 
scientific side of the subject. Much useful information of a 
practical nature is given. Methods of effecting economy in fuel 
and generally throughout the whole sugar factory are described. 
In an Appendix a list is given of the apparatus necessary for the 
various methods described in the text. This book should be in 
daily use in every sugar factory that does not employ a chemist. 
— (T. F. Main.) 


The Variation in the Composition of Milk. By Prof. A. Ladder, 

D.sc., Edinburgh (& East of Scotland College of Agriculture. 

(Bulletin XI, Pp. 52.) 

The pamphlet describes an investigation of the above subject 
conducted with two herds of cows in Scotland. The subject 
is of interest to producers and consumers of milk in India, and 
the pamphlet is therefore reviewed. In Great Britain, after 
a searching enquiry, the Board of Agriculture adopted a 
definite standard of richness of milk, viz . : — fat 3 00 per cent, 
total solids 11-5 per cent. It is pretty generally believed 
that the milk of individual cows and the mixed milk of a 
small number of cows, is liable to vary considerably from this 
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Richmond ^ives the following as the average composition 
of 31,120 samples of milk from the South of England during 
1905:— 


Morning Milk 
Evening Milk 


Eat % 
... 3'54 
... 3 9 1 


Total Solids % 
12*53 
12*86 


The variation in composition of milk is due to a number of 
causes which may he divided into two classes, viz., ‘ Constant’ and 
‘Irregular.’ ‘ Constant’ causes of variation are 


(а) Breed. 

(б) Period of lactation. 

(c) Effect of the season of the year. 

(d) Effect due to situation and climate. 

‘Irregular’ causes, which tend to produce sudden variations 
in the composition of the milk, are : — 


(a) Sexual excitement. 

(h) Sudden changes in the weather. 

(c) Effect of milking at very unequal intervals. 


In experiments carried out since the Board of A.griculture 
fixed the standard composition for milk, Gilchrist, Bryner- 
Jones and Collins at the Armstrong College, Newcastle-on-Tyne, 
and Crowther, at Leeds University, have shown that in a number 
of cases the mixed milk of a whole herd, particularly in the 
morning, contained less than the standard percentage of butter- 
! fat. Dr. Lauder’s investigations were intended (a) to test these 

I results ; (h) to determine whether the fat content of the morning 

! and evening milk is largely due to unequal intervals between the 

times of milking ; ( c ) to confirm the view that with properly 
nourished animals, it is impossible, by feeding, to do more than 
[ effect a temporary improvement in the quality of the 

I milk. 

I The results obtained show that the average quality of the 

I milk obtained from a herd of cows varies considerably at different 

• times of the year. The fat content was well above the standard, 

j till about the middle of January when a gradual falling-off began; 
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the milk, especially that of deep milking cows, remaining rather 

poor in quality till June. The analytical results are as follows : — 

Morning Evening 

Fat. . Fat. 

Average for whole year ... ... 3‘15% 3*91% 

„ January to April ... ... 2‘85% 3*58% 


These figures show that the evening milk was considerably 
richer in butter-fat than the morning milk. The cows w’ere 
regularly milked at 6-30 a.m. and 4 p.m. 

During August 1906 the milking was done at 5-30 a.m. and 
5-30 P.M., thus making equal intervals of 12 hours. The following 
figures show the composition of the milk obtained 

Morning 5-30 a.m. Evening 6-30 p m. 

Pat X Total Solids % Fat % Total Solids % 
Average ... ... 3'67 12'62 S'VO 12-42 

Thus by making the intervals between milkings equal, the 
composition of the morning and evening milks becomes practically 
identical. . These results ai’e in agreement with those obtained 
by other observers. 

In the experiments to observe the effect of feeding in the 
composition of milk, a portion of the herd received, in addition 
to the common ration, two pounds of crushed oats and two pounds 
of linseed cake daily. The averages of the results obtained are 
given below : — 

Average of cows to which increased Average of rest - of cows in 

RATION was given. HERD. 

Fat % Fat % 

Morning. Evening. Morning. Evening. 

Before change 3*03 3*66 3*74 4*48 

After change ... 2*81 3*49 3*43 4*05 

Difference ( — ) ... *22 *26 *43 


The experiments were carried out in January and February 
when, as shown by both sets of figures, the quality of the milk 
was falling oflF. The results, which are supported by those 
obtained by Gilchrist and Bryner- Jones and by other observers 
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indicate that, with cows already in good condition, increased 
feeding does not tend to produce any marked improvement in the 
quality of the milk. 

In India the ordinary percentage of butter-fat in cows’ milk 
is much higher than in that of European breeds excepting per- 
haps the very best of Channel Island Cattle, but variations in 
quality occur in India under varying circumstances more or less 
precisely in the same way as in Europe. 

Attention is drawn in the report to the value of systematic 
chemical analysis of milk as a means of selection in forming a 
herd of dairy cattle. By selecting the good milkers and breeding 
from these, not only the yield but the quality of the milk of a 
herd may be gradually improved. — (R. S. Finloav.) 


The Fermentation op Tea, Part II. By Dr. Harold H. Mann, 
D.sc. {Published by the Indian Tea Associatiun, OaUutta, 
1907 .) 

This pamphlet forms a further valuable addition to the 
author’s previous publications on the same subject. During the 
past six years. Dr. Mann has been more or less continuously study- 
ing the fermentation of tea, and within this time we have had no 
less than five publications from his pen dealing witli the matter 
in its various aspects. 

In the present issue, the subject is taken up from the point 
at which it was left in The Fermentation of Tea, Part I, 
published in April 1906 , and reviewed in our issue of July 1906 . 
The enquiry is now extended to the question of flavour in tea, 
and some interesting and valuable observations are made on the 
necessity of plentiful aeration of fermenting-rooms and on the 
optimum conditions of “ firing.” It has always been held that 
the fla’vour of tea is due to an essential oil contained in the leaf 
cells. This oil, which is apparently a body of doubtful chemical 
composition, is said to be contained in very small quantities in 
the leaf ; according to Dr. Mann, “ so small indeed that any 
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measurement of the amount of the oil, by weighing it clireetty, is 
absolutely impossible.” ’ Under these circumstances, Dr. Mann 
has devised an indirect method for determining its quantity in a 
given sample of tea-leaf, on which he bases all his obsei’vations on 
the effect of varying conditions during the fermentation process 
on the development of the oil. The method, as described, does 
not seem altogether beyond criticism from a chemical standpoint, 
but the results obtained by its application to several samples of 
tea seem to coincide remarkably closely with trade valuations. 

The first point, brought out by an application of this method 
to the study of the process of manufacture, is that a very small 
proportion of the essential oil is developed during withering, but 
that immediately the walls of the leaf-cells are broken down bj?' 
rolling, a rapid formation of oil takes place and speedily reaches a 
maximum. The rate of formation decreases during fermentation, 
and is generally complete after three hours from the beginning of 
the rolling process. 

This suggests one of two things ; either that the oil is 
developed by a process of enzyme fermentation which cannot 
take place until the cell-walls are broken down and the interact- 
ing bodies brought into contact, or that the method of analysis 
is at fault, and that less oil is found in the unrolled leaf solely, 
because in this condition the unbroken cell- walls prevent the whole 
being carried over by distillation. The latter seems the more 
probable explanation. The observation that no appreciable 
increase in rate of formation of the oil takes place with a rise in 
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I 


cleanliness during tea manufacture. It is clearly shown by j | 

experiments, in which antiseptics are used, that this loss of flavour ^ 1 

is due to bacterial action and, since the use of antiseptics is , | 

clearly inadmissible in manufacture, the necessity for the only ' | 

other alternative to reduce bactei'ial action to a minimum, absolute j 

cleanliness, is clearly indicated. In following this observation of ! 1 

the decrease of flavour giving constituents after three hour's \ 

fermentation to its further logical application, a pi-actical difficulty 
arises. In a former publication Dr. Mann has shown that, in 
order to obtain a leaf capable of giving a liquor of the best 
pungency and character, four or five hours’ fermentation at a 
temperature of 75°—84°F. is required. He now shows that 
anything beyond three hours leads to loss of flavour. Can these 
two requirements be reconciled ? In Dr. Mann’s opinion the 
answer is in the negative, and each planter must face the position 
and make up his mind if it will be more to his advantage to make 
for “ pungency, ” etc., at the expense of flavour, or for flavour at 
the expense of pungency, etc. To put it in the author’s words, 

“ if flavour is the primary consideration, the fermentation should 
be as short as possible, consistent with producing a respectable 
‘ liquor ’ ; if ‘ liquor ’ is the more important, the fermentation 
should be as long as possible (up to 4^ hours at any rate), 
consistent with retaining the most flavour possible. ” 

Some interesting observations are made on the subject of 
the aeration of fermenting-rooms. Figures are given showing that 
on an average, 4|- lbs. of fermenting tea-leaf exhausts the oxygen 
from one cubic foot of air, and the conclusion is drawn that it is 
necessary to provide for a constant supply of fresh air in the 
ferraenting-room. It is pointed out, however, that any air so 
supplied must be saturated with moisture, so as to avoid any risk 
of premature drying of the leaf, and the valuable practical 
suggestion is made that a constant supply of fresh air should be 
blown into the room over wet cloth or khmkhug. 

The last subject discussed is that of “ firing.” In his previous 
report, Dr. Mann has shown the importance of rapid firing by 
tracing the great losses of soluble matter and tannin which result 


21 




AGEICPLTtTRAL JOURNAL OF INDIA, 


if anything like “stewing” of the leaf takes place. He now 
shows that, from the point of view of flavour, rapid firing is equally 
desirable, since there is a marked deterioration if the leaf is kept 
at an elevated temperature in a moist condition. Rapid firing can 
be attained in two ways (a) by working at a high temperature ; 
{h) by having a strong induced draught. The former method is 
shown to be inadmissible when flavour is a prime consideration, 
and the use of machines with strong draughts, or of a large 
number of machines, so that firing takes place rapidly at a com- 
paratively low temperature, is recommended.^ — (C. Bergtheil.) 


Report on Experiments in Pumping avith Oil-Engines and 

Centrifugal Pumps in 1905-06. By Alfred Chatterton. 

(Printed by the Superintendent, Government Press, Madras, 1907. 

Pp. 26, Figs. 8.) 

Mr. Chatterton, Director of Industrial and Technical 
Enquiries in Madras, has published a report for 1905-06 of his 
experiments in pumping water with oil-engines and centrifugal 
pumps. The report is illustrated Avith many instructive diagrams, 
and gives valuable information based on the results of elaborate 
experiments. It embodies information in regard to (1) the 
actual cost of raising water under different conditions ; (2) the 
amount of irrigation water required under varying conditions as 
regards crop, soil and rainfall ; (3) the advantage of employing 
small oil-engines and pumps for the irrigation of intensive 
cultivation such as that of garden crops on small areas ; (4) the 
quantity of water available for lift irrigation throughout the 
year from various sources of supply, such as Avells, open rivers, 
tanks and natural lakes; (5) the distribution of underground 
water in various parts of the Presidency and practical means of 
making larger use of it than at present ; (6) the efficiency of 
different oil-engines and centrifugal pumps, the practical methods 
and the precautions to be taken in using them ; and (7) the 
general arrangement of installations. 
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The report, like Mr. Chatterton’s work in general, is 
thorough, and cannot be briefly summarized without the omission 
of points of great practical value. It necessarily appeals more 
to those who have some technical knowledge of an engineer s 
work than to the ordinary reader. An educated capitalist can 
utilize the report to his advantage ; an ordinary cultivator would 
gain very little advantage from even a free and easy vernacular 
translation without numerous explanations in very simple lan- 
guage. 

In various parts of India intensive cultivation is practised 
with extraordinary success. For such cultivation in many places, 
expensive well irrigation is used with great advantage for such 
crops as sugarcane, tobacco, ginger, turmeric, and many more 
which it is unnecessary to particularize. These crops are 
regularly rotated and are taken in rapid succession. The land 
is continuously occupied, and well irrigation by bullocks and the 
ordinary leather bag water-lift costs well over Rs. 100 per 
acre per annum. If there is a sufficient spring of water in a 
well in ordinary seasons to justify the use of an oil-engine 
and pump, Mr. Chatterton’s figures clearly indicate that 
there will be great economy in their use. Any intelligent 
reader can determine from the report the conditions under which 
oil-engine and centrifugal pump can be economically used for 
the purposes of irrigation. Mr. Chatterton points out that 
experience has shown that it is not necessary to employ expensive 
men to drive these engines. They work fairly satisfactorily in the 
hands of Native drivers on wages of Rs. 10 to 15 per month, 
provided the drivers implicitly carry out the instructions given to 
them and carefully attend to lubrication and the tightening of 
nuts and bolts that may accidentally become slack. 

For estimating the cost of pumping water under good work- 
ing conditions, Mr. Chatterton takes an installation consisting of 
a 7|- H.-P. oil-engine and a 4" pump with a maximum lift of 25 ft. 
This plant will raise 18,000 gallons of water per hour, provided 
there is sufficient water available for 12 hours’ running per day. 
Including charges for installation, interest, depreciation, mainten- 



AGRICULTURAL JOURNAL OF INDIA 


ance and repairs, the working expenses are estimated as 
follows 

\ Per day. 

1. Liquid fuel, 9 gallons @ 3 as. per gallon ... Re. 1-11-0 

2. Driver @ Rs. 15 per mensem ... 0-8-0 

3. Lamp and lubricating oil, waste and stores „ 0- 8-0 

4. Interest and depreciation 10 per cent. 1 ^ 

5. Maintenance and repairs 5 per cent, 1 ” 


This gives a total cost of working of Rs. 3-15-0 or Rs. 4 
per day. The cost increases as the number of days in the year, 
during which the engine is not worked, increases. Assuming 
that the engine works for only 200 days in the year, the. daily 
cost of working comes to Rs. 5-10-0. 

I have repeatedly tested the amount of water which is 
ordinarily lifted per hour by means of the ordinary leather bag 
worked by bullocks. If the depth of water is about 25 feet, 
the amount discharged does not usually exceed 1,800 gallons per 
hour or ^i^th of Mr. Chatterton’s figures. The daily cost of 
manual and bullock-power at ordinary hiring rates comes to 12 
annas or about the one-sixth of Mr. Chatterton’s maximum 
estimate. — (Editor. ) 


Well-waters from the Hadhramaut, Arabia. By David Hooper, 
F.c.s. (Journal of the Asiatic Society, Bengal,) 

Mr. Hooper, Curator, Industrial Section, Indian Museum, 
Calcutta, has contributed to the Journal of the Asiatic Society, 
Bengal, an interesting article on the value of well-waters con- 
taining mineral salts in the Hadhramaut Valley of South Arabia. 
This valley, which extends over 100 miles parallel to the coast, 
collects under its sand the water of the high Arabia tableland. 
These subterranean stores form valuable sources of water-supply 
in the springs, streams, aqueducts and wells of the valley, and 
being rich in mineral salts give fertility to the lands irrigated 
from them. Mr. F. Noel-Paton, Director-General of Commer- 
cial Intelligence, during a visit to South Arabia a few years ago, 
was struck with the fertilizing property pf the mineral water of 
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Hadliramaut and specially with the fine crops of tobacco grown in 
that region. Cultivation depends upon irrigation, for there is prac- 
tically no rainfall. Last year Mr. Noel-Paton procured samples 
for chemical analj^ses. These have been analysed by Mr. Hooper 
and contained the following constituents per 100,000 parts ; — 



Total 

Solids. 

Lime. 

Magne- 

sia. 

Potash. 

Soda. 

1 

Iron. 

Chlo- 

rine. 

Sol. 

Acid. 

Acid. 

Hai'ith 

Ferath . . . , 

Bida ■ , ... 

415*5 

S83-8 

409*6 

96*88 

94*96 

87*50 

9*55 

9*72 

11*10 

20*60 

18*92 

17*37 

59*21 

54*39 

58*83 

2*8 

2*0 

2*5 

46*5 

30*9 

35*5 

143*3 
, 146*2 
.151*1 ' 

*19 

traces. 

•11 


Mr. Hooper thinks the fertilizing properties are probably 
due to the presence of potash and lime salts and the action of 
the sulphates in liberating the alkaline constituents from the soil. 
In this respect the composition of the water differs widely from 
that of waters of wells in the Bombay and Madras Presidencies 
which are suitable for tobacco cultivation. The nitrates, which 
these waters contain, have a high fertilizing effect for tobacco. 
There are salt or brackish wells in numerous other parts of India. 
The waters of these have, in some cases, great manurial value, 
whilst in others the brackishness has injurious effects on nearly 
all crops. The brackishness deserves searching chemical investi- 
gation particularly in reference to the profitable use of the water 
for tobacco cultivation. — (Editoe.) 

■ . . ■■ * ■ ■ 

■ ■ ' 

Notes on Rubber Cultivation ; with special reference to 
Portuguese India. By Lieutenant- Colonel J. A. Wtllie, 
F.R.a.s., I.A., and Ootaviano Guilherne Ferreira, m.r.a.s. 
(Published by Higginbotham & Co., Madras. Pp. 131 and 
16 Plates. Price, Rs, 4-8.) 

This volume, at once a resume of results so far achieved in 
rubber cultivation in India and a practical guide to Planters, 
based on wide personal experience, is commended to all who are 
interested in this industry. The principal plantation rubber trees 
are dealt with at considerable length and the relative merits of 
each discussed, while full instructions are given for planting. 
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The estimates of expenditure and returns on outlay of capital 
give promise of a rosy future for rubber planters, and the authors 
are not inclined to agree with those who fear overproduction in 
the near future. It must be remembered, however, that rubber 
planting is still an infant industry, and much must be learned 
before one can forecast its future with any degree of certainty. 
Thus Ceara rubber {Manihot glazovii), which at first gave but 
little promise of success, is now finding favour with a good many 
planters even in Ceylon, and there is little doubt that Ceara can 
be grown over a very wide range of country. Even the range of 
Para {IJevea hraziliensis) is likely to be considerably more 
extended than was at one time thought possible of a tree whose 
natural habitat is the tropical and marshy Amazon valley. The 
possibilities of many of the rubber vines also are but imperfectly 
understood. On the other hand, cheapening of the processes of 
production is bound to come with advance of knowledge, and again 
the demand for rubber is sure to respond enormously to any fall 
in price. Perhaps, in the present state of our knowledge, all 
we can say with safety is that unless natural conditions place a 
limit to rubber planting, cultivation will extend until only, an 
average rate of profit is earned on all but the most favoured 
tracts. 

The publishers are to be congratulated on the general get- 
up of the volume, paper, printing and illustrations being alike 
ffood. — (E. Shearer.’) 


First Book on Agriculture. By C. Benson, m.r.a.c.. Late 
Deputy Director of Agriculture, Madras. (Published by 
Messrs. Macmillan & Co., Ld., London, 1906 . Pp. 166 .) 

This small volume, which has translations into both Tamil 
and Telegu, has been written for use in primary schools, especially 
in Southern India. Mr. Benson’s intimate knowledge of the 
agricultural conditions of the Madras Presidency has particularly 
qualified him for such a task, and he has here combined an exposi- 
tion of the, elementary prinoiples^of agriculture with their local 
application in a very successful manner. The book is written in 
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a simple and homely style, suited to the reader whom the author 
has in view, but we have no doubt it will appeal still more to adults, 
among whom it ought to have a wide circulation. The apposite 
sayings from the vernacular which head each chapter should, as 
Mr. Benson hopes, “ produce a homely effect on the minds of the 
parents of the pupils in rural schools,” and should do much to 
engage their interest. W e commend the book to all who are 

interested in Indian agriculture.— (E. Shearer.) 

' ' ^ 

Chemistry of the Proteids. — By Dr. Gustav Mann. (Publi.shed 

by Messrs. Macmillan & Co., Ld., 1906. Pp. xviii + 606. 

Price 15s.) 

The subject of proteid chemistry is one which has of late 
years become more and more prominent, and we are indebted 
to Dr. Mann for co-ordinating the litei’ature of this vast and 
scattered subject. 

This work may well find its way to every chemist’s book- 
shelf, for, not only does the author give a clear and concise 
description of much of the pure chemistry, such as Emil Fischer’s 
work on the mono-araino acids and other decomposition products 
of albumen, but he also gives what is of almost equal value to the 
earnest student, a very full series of references to the original 
papers. 

The nomenclature of the subject has always been one of the 
great difficulties in the way of its study ; and Dr. Mann, on 
more than one occasion, falls into the error of using confusing 
terms. Notwithstanding this deficiency, however, the book is 
eminently one for use, and will be well worthy of a place in every 

scientific library.— (J. H. Barnes.) 

' .. .. " ■ ■ ■ * ■ 

Rubber Cultivation in the British Empire. By H. Wright. ^ 

(Published by Messrs. Maclaren and Sons, Loudon. Pp. 100, ii: 

i •'":'^’:PhptoS. ^ iPrice yy:t;; : . v ■ ; 

This booklet contains an account of a lecture delivered before y 

the Society of Arts and deals briefly with the present position [[ 

and prospects of rubber cultivation in the tropical portions of ij 
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(Tiliioot) in 1906-07. At the suggestion of Mr. Percy 
Jones, Government supplied two Bab-makiiig appliances (Bel). 
The term “ Rah means crude sugar in a semi-liquid form. 
In this form the sugar crystals can readily be separated 
from the treacle by a Centrifugal machine. The Agricultural 
Department, United Provinces, lent the services of a qualified 
Inspector and two boiler-men to erect the appliances and to 
demonstrate proper working methods to the local men. Mr. 
Percy Jones reports that he has thus succeeded in making Rah of 
uniform quality, and superior to that ordinarily made in his 
district. He purchased cane in the field on terms which were 
satisfactory to the grower and the refiner. The experience 
gained during the last two seasons has demonstrated that the 
improved methods of Pa6-making will be of advantage to such 
cultivators as can afford to grow cane but cannot afford to set 
up expensive cane mills and refining appliances. During the 
last season the Benipore Mill worked under certain unusual dis- 
advantages which are fully described in the report. The margin 
of profit was, therefore, small. The experiments clearly indicated 
the necessity for a high speed hand Centrifugal machine. This 
will be obtained. The experiments which will be carried out 
during the next sugarcane harvest will be on a commercial scale 
and Mr. Percy Jones offers a cordial invitation to all concerned 
to come and watch results. These experiments are intended to 
show the practical advantages of a cheap installation which will 
deal with detached areas of cane, each of moderate size, and be 
capable of turning out refined sugar and molasses, which latter 
can be boiled do\yn again into saleable gur. The interests of the 
ordinary cultivator are chiefly concerned. — (Editor.) 
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THE DEVELOPMENT OF SISAL HEMP 
CULTIVATION IN INDIA. 


By HAROLD H. MANN, d.sc., 

Principal, AgriculUiral College, Poona, 

In India the commercial cultivation of Sisal Hemp (Agave 
sisalana) and of other allied fibre plants was begun five or six 
years ago chiefly in Eastern Bengal and Assam. Previously these 
plants were used mostly for ornamental purposes in gardens and 
occasionally as hedges for compounds and along railways and 
canals. 

In Eastern Bengal and Assam an industry in Aloe Fibre is 
now established which will probably flourish. The Agave planta- 
tions in this Province extend over considerable areas. These lands 
were previously unoccupied and were considered unsuitable for 
the ordinary crops of the country. The cultivation of Agaves 
and of Mauritius hemp (Furcrcea gigantea) is likely to become a 
permanent industry in Eastern Bengal and Assam. The climate 
seems to suit the latter plant especially. The cultivation of 
Agaves has also extended into the Bengal divisions of Chota 
Nagpur, Sambalpur and Behar and, to a less extent, into the 
Provinces of Madras and Bombay. 

In Eastern Bengal and Assam there are two principal suit- 
able areas, one in Sylhet and the other in Chittagong, with smaller 
developments in Cachar and elsewhere. In Sylhet there are at 
least six plantations which now each extend to several hundred 
acres. The largest plantation is at Dauracherra. Its extent is 
over 1,000 acres and it is owned by a limited liability Company 
which is not directly connected with any tea estate. Most of 

The present article may be considered as a supplement to a pamphlet by the Author 
and Mr* J, Hunter, published by the Indian Tea Assooiatian in 1904, 
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the other plantations in Assam are owned by Tea Companies. 
This secures economic supervision. In Sylhet the total area 
under Agaves in 1907 is approximately about 4,000 acres and in 
Chittagong about 1,000 acres, but in the latter division extensive 
developments are likely in the near future. It is probable that 
before January 1908 at least 6,000 acres of Sisal Hemp and allied 
iibres will be growing in the Tea districts of North-East India. 
The extent of cultivation elsewhere in India cannot be at present 
estimated, but it is considerable. 

I need not repeat the information given in another place 
(see foot-note, page 323), regarding the characteristics of the plants 
or the method of their growth and flowering. There are two 
methods of reproduction and often three. In a period varying 
from four to fourteen years under Indian conditions, each plant 
sends up a straight flowering stalk termed a “ pole. ” The plant 
dies when it poles. The pole produces, where a flower would 
normally arise, a young plant termed a bulbil, which, when dis- 
entangled from the pole by wind or otherwise, falls to the ground 
and may there take root or can be used for planting out new areas. 
These bulbils are very tenacious of life and can be transported 
long distances if carefully packed. If packed moist, they are 
liable to become rotten. 

From many of the species, seeds are produced from flowers 
in the usual way, but this is not the case with Sisal Hemp. 

Some Agave plants have another method of reproduction. 
In the first or second year after planting and subsequently, root 
stocks are thrown out. These are commonly called suckers. 
They can be separated from the parent plant and can be planted 
out. Our experience shows that among all the species and 
varieties of Agave and related plants, the true Sisal Hemp [Agave 
sisalana) is the best for India. It grows, when placed on suitable 
soil, vigorously, and is more profitable than other species under 
ordinary climatic conditions. The latest experience at Daura- 
cherra (Assam), is that the leaf will yield four per cent, of fibre 
of which three per cent is first class, and one per cent, is short and 
inferior. 
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In Eastern Bengal and Assam, Mauritius Hemp {Furcrcsa 
gigantea), owing to particular climatic conditions, will probably 
thrive better than Sisal Hemp. It grows more vigorously than 
Sisal Hemp and has so far not been subject to attack by insects or 
disease. On the other hand, the percentage of fibre obtainable 
from the leaves is much smaller than from Sisal Hemp. As the 
leaves are much larger and heavier than those of Sisal Hemp, 
this may not mean much less fibre per acre, but it would mean 
that the cost of carriage of leaf for the same amount of product 
would be considerably greater. The large machines which 
satisfactorily extract fibre from Sisal Agave would probably be 
found unsuitable for Mauritius Hemp. There are, however, a 
number of smaller machines which satisfactorily clean Mauritius 
Hemp, but these are not economical when large areas have to be 
dealt with. 

In the light of experience I am convinced that true Sisal 
'H.ern^ [Agave sisalana) the best of all the Agaves for large 
plantations in India, but if a good fibre-extracting machine for 
Sisal Hemp cannot be economically provided, then Mauritius 
Hemp [Furcrcea gigantea), may possibly be found more profitable 
in certain parts of N orth-East India if the fibre in good quality 
can be extracted in the ordinary country way. 

A recent publication* by M. Hautefeuille of the Agricultural 
Department of French Indo-China states that in India Sisal Hemp 
was most likely to succeed in the rocky elevations of Southern 
Peninsular India, and in certain waste portions of the Punjab 
and Kajputana. Our experience in North-East India is all 
against the use of rocky elevations, or poor and shallow soils and 
the waste portions of the Punjab without irrigation will grow 
practically nothing. It has been proved that in North-East 
India Sisal Hemp will not grow satisfactorily on poor stony soils, 
or on the old abandoned tea lands. The plants can only grow 
rapidly and vigorously if the planting is done carefully and if the 
land is moderately good. Our conditions of soil and climate may 

* This was revievystl in the for July, J07, hy Mi. R. W. B. Q, 
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not be so generally favourable as those of Yucatan where the 
plant grows excellently, but it is certain that there is no use 
devoting anything but fairly good land to the culture of Sisal 
Hemp in India. On poor soil with deficient rainfall the leaves 
are short, leading not only to a smaller crop but also to a shorter 
and much less valuable fibre. I believe that the lack of success 
in many of the attempts at experimental culture has been due 
to the selection of soil too poor for the purpose. Other factors 
may however have influenced results. A perfectly drained soil, 
as also one which is moderately light, is necessary. 

The principal difficulty in the rapid extension of Sisal Hemp 
culture in suitable districts is the absence of plants. True Sisal 
Hemp plants are in great demand, whether they be bulbils or 
suckers. Opinion is generally unanimous that suckers should be 
planted rather than bulbils. Mr. R. T. Fraser, who has a large 
young plantation in South Sylhet, is of opinion that the ideal 
method is to allow the sucker to remain attached to the parent 
plant until eight to twelve inches high, and then plant it out. 

Experimental planting has failed in large measure in India 
owing to the selection of unsuitable soil, and failures have also 
occurred because sufficient attention and care was not given to 
the planting. It is generally supposed that Sisal Hemp is a 
cheap crop. Some of the first plantations were formed with this 
idea, and the result has been that the areas so dealt with are 
notably inferior in growth and more uneven than those which 
have since been made with greater care. A Sisal Hemp planta- 
tion will cost as much as a tea plantation in the first instance. 
Every plant should be planted carefully with roots well spread 
out in a pit of soft soil of four to six inches deep and twelve 
inches wide. The soil should be pressed down hard, immediately 
watered, and a slight mulch of light branches or forest leaves be 
placed round each plant. The plant should not be sunk below 
the level of the crown. The soil should be pressed down so as to 
leave the plant firm in its position. 

Experience has shown that planting is most successful when 
showery weather immediately follows the planting. March and 
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April are usually the ideal planting months. In Eastern Bengal 
and Assam, some areas planted during the height of the rains 
have been successful, as have others planted with big plants in 
November and December. But in North-East India planting 
is most successful in the two or three months of showery weather 
which precede the breaking of the monsoon. 

The distance apart of the plants has been a matter of much 
discussion. The general opinion is now in favour of somewhat 
closer planting than was done on the pioneer estates. Eight 
feet by four feet is the distance now commonly suggested. Mr. 
R. T. Fraser put his plants out in double rows four feet apart 
with four feet between plants in a row and then a space of eight 
feet to the next double line of rows. At Dauracherra, nine feet 
by four and a half is the common distance. So long as the 
plants grow equally vigorously, and there is enough space to 
harvest the leaves, it is evident that the closer the planting the 
bigger will be the 5>"ield per acre, but in Mr. Fraser’s planting 
I fancy that the limit has about been reached. 

Plants should be put out big. I have already mentioned 
that it has been found desirable to transplant young plants 
.when they are eight to twelve inches high. If they thrive they 
will take root at once and give little or no further trouble. 

Especially must the soil be kept loose and free from weeds 
by hand hoeing round each young plant. This cultivation should 
be subsequently continued to secure as rapid growth as possible. 
It is not advisable to grow catch crops on land which is planted 
with Sisal Hemp. On one plantation in Sylhet an attempt was 
made to get a crop of cotton when the plants were small. The 
result was practically fatal to the Sisal Hemp. “ The small 
plants are making slow progress and the plantations will take 
years to recover if even it does recover at all.”* 

It is probable that the amount of cultivation usually recom- 
mended for an established plantation is less than is actually 
required for the most profitable results. Among planters in 


* From a very well informed article in Calcutta^, 8th August 1907, 
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Eastern Bengal and Assam it is generally considered that by 
liberal cultivation only can vigorous growth and profitable results 
be obtained on good or fairly good land. It is essential to keep 
the ground fairly loose and also free from strong-growing grasses 
and rank weeds. My insistence in previous publications of the 
necessity for cultivation, amounting to at least three hoeings or 
weedings per annum, has been confirmed by more experience. 

In the third year from putting out the plants (if they are 
planted of the size I have suggested), they will have attained a 
height of from four to five feet, and are then big enough to 
permit the cutting of a few leaves. The leaves open from a 
central core, and gradually are pushed out from the centre by the 
new growth, until they finally reach a position nearly at right 
angles to the stem. After they become distinctly sloped from the 
perpendicular they grow no more, but become more mature. 
Those leaves which have reached a point forming half a right 
angle with the trunk can with advantage be removed. 

In North-East India the season for cutting is limited by the 
period in which the prepared fibre can be dried. Specially 
heated drying sheds cannot be economically provided. Drying 
in the open air, limits the period of cutting between October 
and June. The method of cutting is very simple, and a good 
man will cut three thousand leaves a day. An ordinary tree 
pruning knife with a blade eight inches long, is suitable for this 
work. The Yucatan pattern of knife could probably be used 
with advantage in India. 

The age when Agave plants “pole ” and die in India, affects 
the success of the industry very largely. In a recent publication* 
it was stated that “ any of the Indian Agaves may flower by 
its seventh year or even earlier.” If this is true of Sisal Hemp 
there would be no success in planting. It would not pay. 
Experience at Dauracherra seems to indicate that normally the 
age of poling is about eleven to thirteen years. Occasionally 
a few plants pole quite early. I have even seen bulbils poling 

* Agricultural Ledger, Not 7 of 1906, by Drummond and Prain. 
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while still attached to the parent, g 

tional. Ordinarily leaves can be cut annual!' 
are of three to eleven years old. Three euh 
each season before April. 

I have said that on a large scale, 
of extraction, about Sj to 4 per cent, of fibre 
on the weight of leaves at Dauracherra, and 
amount with Mauritius Hemp. On exisi 
amount of fibre obtained is about half 
In the plantations more recently 
planted this amount may be exceeded. 

The crop is bulky and weighty, and as it only yields 4 per cent, 
of marketable produce, the question of transport of crop and refuse 
to and from the factory is important. In a large plantation, a 
system of light tramways would probably solve the problem. 

A plantation of six hundred acres of Sisal Hemp can be 
worked economically with the present machinery. One smaller 
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Though this idea has had to be given up, yet it indicates the 
opinion held of the work which the machine will turn out. 

The second group of machines, which I may call semi- 
automatic, and in which several leaves are dealt with at once, 
have not been a great success in India, and I would on the whole 
prefer a battery of ‘ Harrison ’ machines. Their advantage is 
that they all feed the leaf into the machine from end to end, and 
so there is much less chance of the fibre being damaged than 
with the larger automatic type, where the leaves are fed sideways. 
Their disadvantage is that the fibre has to be drawn back out 
of the machine by hand after being scutched, an operation in- 
volving hand labour and slow working. In a machine put on 
the market by Messrs. Burn & Co. early in 1906, an attempt was 
made to get over this difficulty, but the cleaning was not efficient, 
and while the idea seemed to be good, it was by no means per- 
fected. The automatic machines which are alone suitable for 
large estates are all of the same general type, and only differ 
really in the manner of holding the leaf. Two types have only 
been used in India,- — the ‘ Todd ’ and the ‘ Torruella ’ machines.* 
The former is the favourite in the Bahamas, the latter one of the 
best in Yucatan. Both have now been carefully tested in our 
districts', and it may be stated that : — 

(1) The scutching arrangement is best in the ‘Todd’ 
machine, the fibre comes out cleaner, and there is less waste. 

(2) The gripping arrangement is very much better on the 
‘ Torruella ’ machine. In the ‘ Todd ’ the chain grip has given 
a great deal of trouble ; it is apt to loosen, and it requires 
constant attention. The ‘ Torruella ’ grip is perfect. 

(3) Both of them are apt to clean small and short leaves 
badly or even miss them altogether. 

(4) Neither is suitable for Mauritius Hemp as the leaves 
are apt to break across the middle. 

It is apparently, in our districts, impossible to get the work 
out of the machine which is claimed by the inventor, and the 

* tor a (leficription and illustrations of these machines, 1 must refer to my former 
publication^ 
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absolute maximum the ‘ Torruella’ can do is 100,000 leaves per 
day of ten hours with four men and 16 horse power. The ‘ Todd’ 
does less than this, say 50,000 to 60,000 leaves per day. 

I have now to discuss the commercial prospects of the 
industry, so far as they have changed during the past three 
years. The accumulating evidence seems to make it clear that 
my former estimate of the cost of putting out a Sisal Hemp 
estate is not far off the mark. The cost of the fibre delivered 
in London from a mature Sisal Hemp plantation of an economi- 
cal size, will be about £14 to £15 per ton. It may be, of course, 
that as experience increases, this amount may be capable of 
reduction, but this has not been possible hitherto. Thus at 
present the cost of running an estate, including freight of the 
fibre to London, will be about £7 to £8 per acre per annum. This 
amount is about the same as the cost in the Bahamas and a little 
under the cost in Yucatan. The production in these countries is 
increasing though only gradually, and they are, of course, the 
principal sources of supply. The export from each of these places, 
according to the latest returns I have been able to obtain, is as 
follows : — 

Mexico [includin'] Yucatan). 



Year. 

Bales. 

Tons. 

1S96 ... 

1897 ... 

1898 ... 

1899 ... 

1900 ... 

1901 ... 

1902 ... 

1903 ... 


397,163 

419,983 

418,972 

445,978 

499,634 

517,519 

66,191 

69,997 

69,829 

74,330 

83,272 

86,253 

105,913 

121,944 


Bahamas. 





Pounds. 

Equivalent in 
tons. 

1898 ... 

1899 ... 

1900 ... 
1902 ... 

1904 ... 

1905 ... 


1,251,730 

1,358,682 

1,276,037 

2,345,311 

2,218,825 

.3,040,045 

559 

606*5 

670 

1,047 

990*5 

1,357 
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A few other sources of Sisal Hemp fibre are opening, but 
the amount produced is as yet very small. The plant is now being 
cultivated in Guiana, and experimentally in British Central 
Africa. No less than 611,000 pounds were exported from Hayti 
in the four months ending January 3lst, 1905. An attempt is 
being made to introduce the culture into Trench Cochin China 
and extend it in the Philippines. In Algeria it has been much 
pushed, but my latest infonnalion is that little progress is being- 
made. On the other hand, Indian Sisal Hemp has won a recog- 
nised place on the market and is quoted as such. The best of 
it, too, obtains prices almost if not quite equal to those given for 
the material from Yucatan. 

A o-ood deal of the future of the industry depends on the 
maintenance of the price of this and similar fibres. And from 
all that can be seen of the fibre market at present, there seems 
little fear of a serious drop for some years to come. At the same 
time one must not forget that the prices have been subject to 
violent fluctuations in the past, and these may easily occur again 
in the future. For seven or eight years, however, they have 
remained remarkably stable as the following figures show. The 
prices are those on the London market : — 



Sisal 

Hemp. 

Manila Hemp. 

June. 

Decfniher. 

June. 

December. 






1900 

39 \ 

30':: 

39 

"N- 31 

1901 ... ... - ; 


49. 

33 


1902 


40 

4U 

37 A 

1903 1 

39 

1 36 

35 


1904 : ... ; 

35 

1 36 

36 


1905 ... ... j 

37 

1 39 

39 

■■■■ 

1906 

33 

I 35 

43 

42^ 

1907 

33^ 

1 ... 

38 



On the whole, therefore, I think that the additional experi- 
ence of the past three years has confirmed the conclusion to 
which I was led in 1904, that in many parts of North-East 
India, Sisal Hemp fibre can be produced in competition with 
nearly all — if not with all — the countries and districts in which 
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it has been tried, that the quality will remain as good as that 
obtained from America, and that it will be a number of years at 
least before there is likely to be any such slackening in the 
annual increase in the demand as to lead to serious overproduc- 
tion and so bring the price below a remunerative figure. Under 
these conditions with the additional knowledge we now have of 
the methods of culture and preparation for market, I think 
there is every prospect of the building up of a flourishing plant- 
ing industry in the North-East of India. 



AUTUMN RICE OR AMAN PADDY EXPERIMENTS 
AT BURDWAN IN BENGAL. 


mm 


By F. SMITH, b.sc., p.h.a.s., 

Deputy Director of Agi'iculture, Bengal. 

Autumn Riee, Transplanted Rice or Aman Paddy, is the 
chief rice crop in Bengal Experiments were commenced in 
1901 on this crop and have been continued up to this year. 
The following have been carried out : — 

A. Manure— 

(1) First series — Quantitative. 

(2) Second series — Qualitative. 

(3) Third series — Green-manuring. 

B. Variety- — 

C. Methods of Cultivation — 

( 1 ) Implements — 

(а) Sibpur Plough vs. Local Plough. 

(б) Surat Bakhar vs. Local Plough. 

(2) Sowing — 

(а) Thick and thin sowing broadcast. 

(б) Spacing in transplanting. 

(c) Number of seedlings per hole in trans- 
planting. 

D. Rotation with Jute in the same year. 

Soil . — The soil of the Farm is a poor sandy loam. The 
following are analyses of average samples of the soil and subsoil 
of the Farm : — 
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Soil 

Subsoil. 


1st 9." 

2nd 9/ 

Insoluble silicates and sand 

... 88*52 

87-48' 

Ferric Oxide 

... 360 

3-68 

Alumina ... ... ... 

... *4’42 

■ 5*27 

Lime ... 

... -34 

•33 

Magnesia 

. ... -34 

31 

Potash ... ' ... 

... *31 

•32 

Soda 

... -09 

•07 

Phosphoric acid 

... *02 

•03 

Sulphuric acid 

... 01 

-005 

Carbonic acid 

... 04 

06 

Organic matter and combined water 

... 2*31 

245 


100-00 

100-00 

Available Potash 

... -04 

•02 

Do. Phosphoric acid ... 

... *002 

•001 

Do. Nitrogen 

... -oil 

•007 


The figures denote that the land is exceedingly poor in 
nitrogen and phosphoric acid, poor in lime, but possibly contains 
enough potash. 

Meteorology.— The following table gives the rainfall of the 
months from May to November, inclusive, from 1891 to 1906, 


inclusive : — 


” 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

190! 

1902 

1903 ' 

1904 

1905 j 

1906 

Ma5^ 

13-98 

3*92 

21*84 

4-65 

5*40 

6-93 

7*47 

0*82 

3*16 

6*03 

4-77 

6-o0 

3*94 

6*75 

9*52 

6*08 

June 

2,^85 

10*73 

11*17 

8*77 

11-39 

17-14 

11-26 

18*92 

11*51 

8*04 

6*42 

6‘94 

8-98 

8-79 

1*57 

■ "i 

5*19 

July- 

14*00 

7*94 

15-17 

13*49 

8*47 

7*06 

11*53 

8*31 

24-03 

7*79 

11*04 

9*59 

9*81 i 14*13 

34*14 

12*30 

August ... 

16*54 

3*48 

4*56 

10*52 

' 4*87 

10*18 

14*77 

16*45 

1 

10-19 

8*79 

8*26 

7*65 

14-15 

8*83 

14*80 

17*68 

September 

1*82 

6*81 

12*91 

5*14 

; 7*96 

9*33 

8*34 

! 13*32 

8-96' 

17*55 

8*77 

6*91 

7-96 

3*62 

10*23 

13*58 

October ... 

0*48 

3*92 

516 

3*89 

1 ■3-70-, 

NiL 

6*36 

3*22 

3-66 

0*15 

0*11 

1*50 

6-76 

0*05 

.r 4*44 

1 ' 

6*90 

November 

0*25 

1*93 

0*18 

1*63 

j m. 

mi. 

0*27 

mi. 

Nil. 

ML 

3*16 

0*09 

1*20 

0*01 1 mi. 

NiL 


The figures of this table denote that, when the rain falls 
fairly evenly throughout the month, a normal season for the 
paddy crop requires 10‘17^^ in June, 12 32 in July, 11 49 in 
August and 8-59" in September. It is exceedingly important 
that the early rainfall should be sufficient to allow of trans- 
planting by the middle of July, otherwise the outturn of the 
crop is very appreciably diminished. The date of transplanting 
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and the amount of rainfall in paddy cultivation are very im- 
portant factors. This has been clearly demonstrated during the 
last three years. In 1904 the yield was diminished 30 per cent, 
through drought at flowering time. In 1905 the yield was again 
diminished 30 per cent, by the abnormal July rainfall of 34T4" in 
contrast to an average of 12-32" making transplanting impossible 
before August. In 1906 the outturn was diminished 50 per cent, 
owing to late transplanting in August due to the June rainfall 
being above 5" below the normal and the inability of the canal 
authorities to supply water in July. 

Experiments. 

A. Manure.— Three series of manure experiments have 
been carried out, W 2 . .- — 

Series first . — Applying definite quantities of certain manures 
without any analysis. 

Series second. — Applying the same manures in quantities 
calculated on analysis to supply 50lbs. nitrogen per acre (except- 
ing bonemeal, which was taken to supply 30lbs. of nitrogen 
per acre). 

Series third . — Green inanurine-. 

Manures in kinds and quantities as stated below were 
employed. Patna paddy, a medium coarse variety, was employed 
in each series. 

Gene^nl treatment of the faddy crof, — The following treat- 
ment, which applies to all the experiments, was followed. The 
land was ploughed five times and harrowed twice to obtain the 
necessary condition for transplanting. Up to 1905 the land was 
allowed to lie after the paddy harvest till May before ploughing 
up. Since then the land was ploughed and cross-ploughed 
immediately after the harvest. Seed was sown in seed-beds in 
the first week of June and seedlings were transplanted in the 
first week of J uly when possible. The crop received one weeding 
and was harvested in the second week of December. Cowdung 
was spread in the second week of June, castor- cake and bonemeal 
in the third week of June, and saltpetre was applied as a 
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top-dressing three or four weeks lifter transplanting when the 
water had gone below the surface of the land. 

Series 1. Quantitative series : — . 

The object of this series is to ascertain the relative merits 
of cowdung, castor-cake, bonemeal by itself, and bonemeal 
together with saltpetre, as manures for Amaii paddy. This 
experiment was commenced in 1891 and has been continued ever 
since. Manures were applied in detinite quantities accoi’ding to 
the following table which gives the average yields of grain and 


Average yield in niaunds (80 lbs.) 
per acre for 16 years 
(1881—1906, inclusive). 

Grain. Straw. 


Hence the average outturn of the three unmanured plots for 
16 years was 19^ maunds of grain and 32 maunds of straw per 
acre and the increase due to the manures was ; 

Grain. Straw. 

Mds. Mda. per acre. 

Cowdung, 100 inannds ••• **• 

Cowdung, 50 mainid.s 23| 

Bonemeal, 3 maunds ... 23 28J 

Bonemeal, 6 maunds — 26 ^ 

Bonemeal, 3 maiuids [ 3^1 

Saltpetre, 30 seers ••• $ 

Castor-cake, 6 maunds — ' 

The results demonstrate that : — First, 50 maunds of cowdung 
gives almost the same outturn as 100 maunds. The smal 
increase of outturn does not justify the application of the exte 
50 maunds of cowdung. Second, 3 maunds of bonemeal is bettei 
than 6 maunds for the small extra yield obtained by the 6 maundi 
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is more than discounted by the cost of the extra 3 maunds. Third, 
an application of 30 seers of saltpetre as a top dressing in addition 
to the 3 maunds of bonemeal gives an increased yield over the 
bonemeal of 8f maunds of grain and 13|- maunds of straw, an 
increase that repays many times over the cost of the f maund of 
saltpetre. And fourth, castor-cake gives an increased yield of 
I7f maunds of grain plus 23|- maunds of straw, and should not be 
forgotten by those who can obtain it at a cheap rate, or cannot 
procure the other manures. 

Accordingly, the results of the experiment demonstrate first, 
the efficacy of 3 maunds of bonemeal plus 30 seers of saltpetre, 
and, second, 50 maunds of eowdung as manurial application per 
acre for paddy on such a soil. 

The question of manures will ever remain the problem of 
the individual cultivator as it is the tendency of every piece of 
land to be different from its neighbour, and we cannot guarantee 
what has taken place in one area will also happen in another. 
Still it is very probable that in Bengal, owing to the few 
geological formations, fairly large areas of uniform composition 
are to be found, and the same manures should have the same 
effect on soils of a similar composition. The Burdwan Farm 
soil is very poor in phosphoric acid, lime and nitrogen. Bone- 
meal supplies chiefly the two former constituents while salt- 
petre supplies the last. Soils in the neighbourhood of the farm 
should be similarly affected by an application of bonemeal and 
saltpetre. Anyone can detect whether his soil is poor in lime or 
not. Let him take several samples of soil from his field, mix 
them together and pour on dilute hydrochloric acid. If no 
bubbles are given off, the soil is very poor in lime and available 
phosphoric acid and an application of manure is necessary. Let 
every cultivator try a small area for himself, and if satisfied 
with the results, he can increase the area the second year. Cow- 
dung is a general manure and may be applied with benefit by 
every cultivator. 

The following table gives the annual outturn of grain and 
straw for the past sixteen years : — ■ 
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The most striking feature about this table is the poor returns 
since 1903. In 1904 there was a decrease in outturn of 30 
per cent, due to drought at flowering time in October. In 1905 
there was again a decrease of 30 per cent, due to late transplanting 
owing to the July flood. In 1906 there was a decrease of 
50 per cent, due to late transplanting owing to the June drought 
and the inability of the canal authorities to supply water in July. 


Manure Experiment;?. 

Second Manures analysed before application. 

The scheme is to apply 5 Olbs. of nitrogen per acre in 
various forms, except in the case of bonemeal which is taken to 
supply 30lbs. of nitrogen only. Previously the amount of 
manure was calculated according to a standard composition of 
each, but since 1901-02 each manure has been analysed 
separately and the amount calculated accordingly. The follow- 
ing manures were tested : cowdung, bonemeal, bonemeal plus 
saltpetre, saltpetre alone and castor-cake. To supply the requisite 
amount of nitrogen the following quantities of manure were re- 
quired, W 2 . 142 J maunds of cowdung, 14f maundsof bonemeal, 
14f maunds of bonemeal plus 2^ maunds saltpetre. 

The following table gives the average outturn for the past 
ten years : — 

Average yield per acre 
in maunds (SOlbs.) 

Grain. Straw. 

Cowdung, 142^ maunds ... ... ... 34.1 66 

Unmanured ... ... 26^ 48f 

Bonemeal, Uf maunds ) 3^ 

"8 mSiUllCiS 1 ^ • * * « « ♦ * « ■ 

average of 25 plots.) 

Bonemeal, 14| maunds ... ... ... 40 73| 

Saltpetre, 6|- maunds ... ... ... 31| 61|- 

Cas tor-cake, 10 J maunds .. ... ... 33^ 

The results are striking. In each case the manure gives 
an increase, but in no case is the extra increase commensurate 
with the amount of manure applied. So much manure has been 
applied that the unmanured plot is the most economical plot in 
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the series. The results coiToborate those of series I, wz., that 

(1) 3 maunds of bonemeal and 30 seers of saltpetre per acre, and 

(2) 50 maunds of cowdung per acre are the most economical man- 
ures to be given to the paddy crop for such a soil. Hence 142^ 
maunds of cowdung or 14f maunds bonemeal plus 2f- maunds 
saltpetre or 14-| maunds bonemeal by itself or 6|- maunds salt- 
petre or 10|- maunds of castor-cake are too large quantities to be 
applied per acre as manure for paddy to such a soil. In other 

ts is that the 

as will supply 
)etre, bonemeal 
an economical 
about 17 lbs. of 
bonemeal plus 


standpoint about one-thir 
nitrogen per acre in the 
saltpetre is quite sufficient 

Seventeen pounds of nitrogen in cowdung and bonemeal 
plus saltpetre is represented approximately by 50 maun s o 
cowdung and 3 maunds, bonemeal plus 30 seers of saltpetre per 

acre, respectively. , jt. • i 

Third Series. Green manuring.SBXi hemp and dhameha, 

two leguminous crops, and jute, a non-leguminous crop, were 
green manured and compared with (1) 50 maunds of cowdung: 

and (2) an unmanured plot. _ 

The following statement gives the average returns tor jute 
cowdung and unmanured plots for eleven years, san hemp for fiv. 
years and dhaincha for four years 

^ Yield per acre in maunds (SOlbs.) 

Grain. Straw. 

.. ... 30 45 

Jute (green manured) ... - 

Cowdung - "■ gg 

Unmanured ••• •• - ^3 37J 

San hemp (green manured) ••• •" 

Dhaincha (green manured) 

The piece of land on which this experiment has been earrie 
out is very poor and this possibly accounts for the small outtm 
from the cowdung plot. The figures demonstrate forcibly th 
crreen manuring is a very economical method m the oultivatu 
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of paddy. This should be especially remembered by those people 
who cannot obtain other manures. Jute (average of eleven years) 
ploughed in gives an increase of 14 maunds of grain plus 17 
maunds of straw, while dhaineha (average of four years) gives an 
increase of 12 maunds of grain plus 19 maunds of straws Jute, 
dhaineha and san hemp are sown in the end of May and 
ploughed under in July. The only extra cost of green manuring 
is the price of the seed which is very small, and two extra plouo-h- 
ings with one laddering to cover the crop properly. 


B.— Variety Experiment. 

Very little experimental work has been done on the subject 
of varieties of paddju Their name is legion. To all those 
interested I would call attention to the late Mr. N. G. Mukherji’s 
Catalogue of Exhibits of the Bengal Agricultural Department 
at the recent Indian Industrial and Agricultural Exhibition, 
1906-07, from which an idea will be obtained of the vastness 
of the subject. He collected 1,182 named varieties for that 
occasion. 

Out of all this chaos of kinds and varieties we are trying to 
get at something definite— at certain varieties that we can 
recommend to the cultivator as approved varieties. 

The cultivator knows best what he wants to eat and he can 
be allowed to choose his own pet variety according as his appetite 
decides, but for market purposes there are certain varieties that 
always command higher prices and readier sale than others. We 
have tested eight of these varieties, viz. : — 

Badshabliog (Bengal) jSiie grained. 

Kataribhog do. do. 

Dadkhani do. do. 

Banktulsi do. do. 

Balam 
Patna 
Sukhavel 
Kamod 

They have all given fair results. Dadkhani has given 
consistent good results during the past five years and is well 


do. medium fine grained. 
(Bombay) fine grained. 
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worthy of notice. Kamod did excellently the first year but fell 
off a little every year afterwards. 

C.— Methods of Cultivation Experlments. 

(1) Implements: — 

(а) Sibpur plough -vs. Local plough. 

(б) Surat Bakhar v;s. Local plough. 

(а) S-ihpur -plough vs. Local plnw/h. 

This experiment to compare the Sibpur plough with the 
local plough was commenced in 1894 and carried out for ten years. 
Except for the ploughs the same treatment was given through- 
out. The experiment was carried out in triplicate, each plot 
receivino- a different manure. The following table gives the 
average yields of three plots for ten years : — 

Yields in nmunds of 80lbs. 

Grain Straw. 

Local plough ... 25f 49 

Sibpur plough ... 28| 

Hence the Sibpur plough gave a better outturn by 3 maunds 
of grain plus 3^ maunds of straw than the local plough. 

(б) S-urat Bakhar vs. Local Plough. 

For the past three years these two implements have been 
compared in the preparation of the paddy transplanting bed and 
results are in favour of the local plough. 

(2) Sowing experiments : — 

(a) Quantity of seed in broiulcast cultivation. 

(7j) Spacing in transplanting. 

(c) Numbers of seedlings per hole in transplanting. 

(a) Quantity of seed in broadcast cidtivafion. 

Seed was sown broadcast on the land as is the custom in 
some districts and three different seed rates were compared, uk, 
eolbs., 30lb.s. and 20lbs. per acre. Cowdung to supply oOlbs. 
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of nitrogen per acre was applied. The land w^as ploughed 
six times and laddered once. Seed of fine grained paddy Bad- 
shabhog was sown broadcast in the above quantities and the 
after-treatment consisted of two weedings. The following table 
gives the results of the last three years : — 


The results show that there is no need to sow more than 
30ibs. of seed per acre, in the broadcast cultivation of paddy. 

(h) Spacing in transplanting of seedlings. 

Seedlings transplanted 9", 12", 15" and 18" apart were 
compared. Cowdung at the rate of 100 mds, per acre was 
applied. Seed time, transplantation, fore and after treatment of 
the crop are the same as that described in the manure experiment. 
The same number of seedlings was transplanted in each hole. 

The following are the results for 1904, 1905 and 1906 : — 


Outturn per acre, Outturn per acre, Outturn per acre. 
1904. 190f». 1906. 


Degree of spacing in inches each 
way. 


Grain. Straw. Grain. Straw. Grain. 


Straw, 


Mds. 

Seedlings transplanted 9" apart 28*8 

„ „ 12" „ 30*9 

„ „ 15" „ 28*6 

„ „ 18" „ 26*9 


The results show that 9" to 12" is the best distance apart to 
transplant paddy seedlings. 

(c) Different numbers of seedlings per hole in transplantation. 

One, two and four seedlings per hole were compared. The 
distance apart of 12" was taken. Treatment, fore and after 



Outturn per acre, 

Outturn per acre, 

Outturn per acre. 

Quantity of seed sown broadcast 
per acre. 

1904. 



1905. 


1906. 


Grain, 

Straw, 

Grain 

Straw, 

Grain. 

Straw, 


Mds. 

Md.s. 

Mds. 

Mds. 

Mds. 

Mds. 

60 lbs, per acre 

34*1 

54*9 

35*5 

58*5 

10*2 

20*4 

30 „ 

28*3 

51*3 

36 ‘5 

52*1 

17*2 

20*4 

20 „ „ 

32*7 

61*3 

34*4 

56*1 

17*5 

20*4 
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cultivation were exactly like the preceding experiment (2). 
Below are given the results for the past three years — 


Number of seedlings per hole and i 
distance apart each way, | 

Outturn per maund. 

1904. 

1905. 

1906. 

Grain. 

Straw. 

Grain. 

Straw. 

Grain. 

Straw, 

1. One seedling per hole 12" apart 

34*8 

48*2 

28*1 

38.9 

13 

22' 

2. Two seedlings ,, 12" ,, 

30-7 

42-4 

23-0 

37*3 

13 

18 

3, Four „ „ 12" „ 

26-0 


30-0 

45*0 

13*5 

18 


The results demonstrate that there is no need to transplant 
more than one seedling per hole. 


V B. — Jute in Rotation with Aman Paddy. 

This experiment of taking off a crop of jute from the land 
before transplanting the paddy was commenced in 1905. Jute 
was sown in the beginning of May and harvested in the beginning 
of August, while the paddy was transplanted in the third week 
of August and harvested in December. To prepare the jute 
seed-bed, eight ploughings and three ladderings were necessary 
while the crop was raked (bidared) thrice, thinned once and 
I weeded twice. After jute harvest the land was ploughed thrice 

t and laddered (harrowed) once to prepare the transplanting bed for 

paddy, while the after cultivation of the paddy crop consisted of 
one weeding, one hoeing and one watering. 

In 1905, 15|- mds. of grain plus 19j mds. of straw (fine 
I variety) was obtained, w^hile in 1906, 18 mds. grain plus 22 mds. 

of straw (coarse variety) was obtained : 


■: ■ ■ , .■ . :■ : 

Crops. 

1905. 

1906. 

Yield per acre in maunds. 

Yield per acre in maunds. 

Grain, 

Fibre or straw. 

■ ■■ ■ ■ . , ■ , 

Grain, 

Blbre or straw. 

Jute ... 

Paddy (coarse) ... 

Jute ... 

Paddy (fine) 

ISA 

'..V...' 

16 

19| 

} I 

} 12^ { 

17| 

22 

I7f 

19 


In 1905 meteorological conditions were not favourable to a 
good paddy crop. In July the abnormal amount of 37-32" of 
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rain was recorded, in contrast to an average of 12-32" for the 
district, while 3" more than the normal rainfall was recorded in 
August and September. This caused very unfavourable growing 
conditions for the paddy crop before September. A yield of 16 
mds. of jute followed by an outturn of 15xV mds. of paddy 
grain plus 19|- mds. of straw is, therefore, very reassuring. 

In 1906 no rain fell in April, and as the canal was unable 
to supply water, the jute sowing was three weeks late. Hence 
the jute harvest was retarded and the growing period of the paddy 
crop was shortened by three weeks. The return of 1 7 -^- maunds 
of jute followed by 18 mds. of grain plus 22 mds. of straw from 
a coarse variety of paddy, and 12-| mds. of grain plus 19 mds. 
of straw from a fine variety of paddy are very satisfactory. 

Ihe following table gives full details of the experiment in 
both years 


OUTTUIIN PEK ACRE IN 
MAUNDS. 


Quantity of 
manure applied 
per acre. 


Date of 
planting. 


Date of 
harvestini 


Grain, 


Jute 

Paddy (coarse) 


Cowdung, 5 tons 
No manure 


Jute 

Paddy (coarse) 


Unmanured ... 10th May 1906 . 3rd Aug. 1906 I 
Saltpetre, 30 seers. 18th Aug. „ 5th Dec. „ | 


j Unmanured ... 10th May 
iSaltpetre* SO seers. 18th Aug. 


xV plots were taken. These 
ve years only grown jute each year. 
)ns per acre was applied to the land 
the preparation of the jute seed-bed, 
no manure. 

f acre plots were taken on land that 
ir-cane. No manure was applied to 
jt the paddy crop was top-dressed 
r acre. 
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The following statement shows the economic result of the 
experiment in 1906 



Yield pee acre. 

Cost of 

j 

Money 

Profit. 

Crop. 

Grain. I 

Fibre or 
straw. 

culti- 
vation. . 

value of 
outturn. 

Per acre, 
eneh crop. 

Total, 
per acre. 


Mds. 

Mds. 

Ks. A. 

Us. A. 

Rs. A. 

Ks. A.' 

Jute 


m 

52 6 

179 7 

127 1 

149’ 2 

Coarse Paddy 

18 

22 

35 1 

57 3 

22 2 

Average of 79, C Jute 

80 and 81, < 


175 1 

56 13 

180 12 

1 123 15 

! 

152 12 

J plots. (Fine Paddy ... 

12-1 

19 

36 0 

61 13 

1 28 13 


These figures do away entirely with the idea that if the area 
of jute cultivation is increased, the people’s food-supply will be 
imperilled, for not only is the raiyat’s food-supply assured by the 
paddy crop, but in the same year a crop of jute is obtained from 
the same land and this extra crop will enable the cultivator to 
obtain other necessities of life than those ensured by the paddy 
crop. A net profit of Rs. 150 per acre is well worthy of a 
farmer’s consideration. 

In connection with this experiment and since the above 
figures were published, I have received the following interesting 
information. N. D. Beatson Bell, Bsq., i.c.s., c.i.e.. Director of 
Land Records, Eastern Bengal and Assam, writes The 
following figures are taken from the Settlement Records in a few 
Estates in the Rungpur District 

AKE A IN WHICH JUTE WAS FOLLOWED BY ; 


Name of Estates, 

Area in acres 
under jute. 

Winter rice. 

Other food 
crops. 

Non-food 

crops. 

No crops 

Panga 

Kaya 

Chatnai 

2,87.S 

2.493 

1,444 

Acres. 

1,165 

lj42 

757 

A eres. 

373 

938 

283 

Acres. 

6 : . . 

Acres. 

1,329 

413 

404 

Total 

6,810 

3,064 

1.594 

6 

2,146 


The above figures denote that in these estates 45 per cent, 
of the land that grows jute grows also a crop of paddy the same 
year. 
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These figures demonstrate without a doubt the practicability 
of the above experiment. 

I would only add the following advice to cultivators in the 
Burdwan Division before finishing, viz . : — “ If you want a good 
crop of paddy, get your jute sown as early as possible so that the 
crop may be cut early enough to allow of the transplanting of 
paddy in July and give a good dressing of manure to the jute 
crop as well as a top-dressins: of soluble manure to the paddy 


THE IMPROVEMENT OF COTTON IN SIND 







By T. F. MAIN, b.sc., p.h.a.s., 

Assistant InsfsctoT-'G eneral of AgTicidture in India. 

The experiments with this object in view may be said to 
date from 1846 when Major Golding, then Collector of Shikarpur, 
tried Sea Island in the Rohri Districts. The results obtained 
by that gentleman were not encouraging, for the produce 
obtained amounted to only 18 |- seers of seed cotton per acre. 
Subsequently, experiments were made from time to time by 
officers of the Eevenue Department as well as by the Forest 

authorities. _ • a- j 

In 1852 Sir Bartle Frere who was Commissioner in Smd 

at that time came to the conclusion that no definite or useful 
results were likely to be obtained from such experiments, and he 
suggested that some practical and intelligent man should be 
appointed to devote himself actively and entirely to this object. 
Accordingly an American cotton planter, Mr. T. G. Prince, who 
had been engaged in cotton cultivation at Coimbatore, was 
appointed to superintend cotton experiments in Smd. Mr. 
Prince on his arrival in Sind made a tour through the Province 
and observed in his report “ the plants I saw, both Egyptian 
and New Orleans, had with very few exceptions grown luxu- 
riantly in every part of the country where only an ordinary de- 
cree of care had been bestowed, but only the New Orleans had 
yielded cotton.” Mr. Prince held his appointment for three 
years till 1855 when he died. He appears to have been singularly 
unfortunate in his work, for it is reported that his attempts to 
oTOW Egyptian cotton in Sind were an unbroken record of failure, 
Ind from one cause or another there was not a single instance 
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of success. After this Sir Bartle Frere abolished the experimental 
establishment and no further efforts in this direction were made 
until 1860, when the Bombay Chamber of Commerce, by the 
direction of the Manchester Cotton Supply Association, for- 
warded five bags of Egyptian cotton seed to the Commissioner ip 
Sind for experimental cultivation in the Province. 

Of the experiments with this seed the most successful result 
was obtained at Rattadera in Larkhana, where the produce 
amounted to 480lbs. of seed cotton per acre. None of the trials 
made in other parts of the Province appear to have resulted in the 
production of any cotton at all and even in the Rattadera case, 
there w^as some doubt whether the cotton was really the produce 
of Egyptian plants for the staple was extremely short. This 
cotton was valued by the Bombay Chamber of Commerce at 
from to ofd., whilst at the same time middling Egyptian 
was worth per pound. Little more was done during the 
succeeding years, but there was a revival of interest in this ques- 
tion about 1867. 

Mr. Hughes, Cotton Inspector in Sind, initiated some 
experiments in 1868 at the Malir Farm, and these were continued 
by Mr. Strachan the following year. About this time a Model 
Farm was started at a place called Salura near Hala in the 
Hyderabad District, and Mr. Strachan transferred his experi- 
ments to this place in 1870. The farm was situated in one of 
the best cotton growing tracts in Sind and experiments were 
carried on more or less continuously till 1879 when Mr. Strachan 
was transferred to Hyderabad. The experiments were continued 
in the Economic Garden of Hyderabad till 1889. During all 
these years Mr. Strachan experimented with a great number of 
varieties of cotton, of which the following list is a record : — 

List OF Cotton Varieties. 

Peruvian, Egyptian, Bourbon, Hinganghat, Dharwar, Nan- 
kin, Sea Island, American, Broach, Baburich, Dharwar- American 
and Sind (Indigenous). 




IMPROYEMENT OP COTTON,. IN SlNB I . MAm,, 601 

The best results were obtained with American (New Or- 
leans) and Nankin, but even from these the returns obtained were 
not equal to the yield of Sindhi cotton. 

The report of these experiments shows that the yield 
obtained per acre was very low. 

In 1869-70 the yield of Egyptian cotton was only 80lbs. of 
seed cotton. It was further remarked in 1870-71 that the 
Egyptian variety seemed to suffer from very slight variation in 
the weather and eventually succumbed to the frosts of January. 

In the year 1871-72 experiments were conducted in growing 
Egyptian and other varieties of cotton on ridges, but the conclu- 
sions come to were ; “ Egyptian turned out badly although up to 
the time of harvest the plants were as good as any one could 
wish them to be ; they also flowered well and set plenty of bolls 
which, however, were badly attacked by boll-worms and then by 
a small bug-like fly which also took possession of any healthy 

bolls and discoloured the cotton slightly.” 

Further experiments in ridge planting were made in 1873-74, 
but the yield was practically nil, and Mr. Strachan in his remarks 
states, “ of the two methods of planting the plants succeed best 
when sown in lines on the flat.” Again Mr. Strachan in sum- 
marising his opinion upon the subject of introducing Egyptian 
cotton into Sind, says, “ I am sorry that neither the reports of 
experiments made in this line before I had seen India noi the 
experience I gained during the nearly 21 years I was employed 
in trying to introduce new kinds of cotton or improve the Native 
variety, permit me to offer even the shadow of a hope that the 
Egyptian variety of cotton will be successfully grown as a crop 
that will pay in this Province. I was, when I first took these 
experiments in hand, very hopeful of succeeding with the 
Egyptian variety, but failure year after year led me to question 
the correctness of what I had heard and read about the soil and 
climate of Egypt and Sind being so much the same and that it 
was an almost certain thing the Egyptian would be just the very 
plant to suit both its soils and climate. That the Egyptian 
plant and the soil of Sind suit each other, I still believe. It 
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is in my opinion the climate which stands in the way of 
success and forms an unsurmountable barrier to any undertaking 
in the way of growing it in this Province. The climate of 
Egypt must differ considerably from that of Sind, it is bounded 
on two sides by salt water, while very little of Sind touches 
the Sea and that portion of it which does so is but little 
suited for cotton growing. In describing the climate of Egypt, 
Samuel Smith in a letter on the cotton trade of Egypt published 
in 1883 says of its climate, ‘for eight months of the year it is cool 
and delightful and the summer months far from unhealthy. It 
has indeed one of the most salubrious climates in the world.’ 
My experience of the climate of Sind would lead me to give it 
a rather different character, and I may add that I doubt whether 
any of the chief cotton growing districts in India can justly claim 
a description of climate similar to that just quoted. At any rate 
if the Egyptian cotton plant will succeed only in such a climate, 
Sind is not the place for it, though its climate be not the worse 
possible one could select to grow cotton or live in. ” 

Again Mr. Straehan remarks that the flowers are usually 
numerous and healthy and the pods show no symptom of ill- 
health till a little before the time when they should begin to 
open, then they begin to shrivel and fall to the ground and the 
few capsules which do give cotton are seldom healthy looking. 
The only place in Sind where Mr. Straehan thought Egyptian 
cotton might succeed was the Shahbander or Tatta District of 
Lower Sind, where the land is good and the sea breeze is felt. 

More recently experiments were carried out on the Muni- 
cipal Sewage Farm at Karachi at the request of Mr. Jamsetjee 
N. Tata, of Bombay, who revived the interest in this question by 
a memorandum on the growth of Egyptian cotton in India, which 
he published some ten years ago. In this memo. Mr. Tata 
strongly urged further experiments and in response to his request 
a trial was started on the Sewage Farm at Karachi in 1896 . 
Mr. Tata suggested that the Egyptian cotton should be tried 
as a rahi crop because climatic conditions during the eight 
months from October to May in Sind corresponded closely to 
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those prevalent in Egypt, from March to October, the period when 
cotton is grown in that country. Mr. Strachan, who was in 
charge of the farm and who was still experimenting with 
different varieties of cotton, conducted the experiment, but I 
have no information as to the results. However, it maybe pretty 
sdfely assumed that the experiments were not attended with 
success, for in that ease more would have been heard of the 
enterprise. 

Some six years ago Messrs. Halli Brothers drew the attention 
of the Commissioner in Sind to the fact that the best cotton 
produced in that Province strongly resembled Assam and Comilla 
cotton, but was inferior to these. Comilla cotton possesses a short 
staple and a rough harsh lint and is in considerable demand on the 
continent of Europe for mixing with wool in the manufacture of 
certain kinds of cloth. 

The idea, therefore, occurred to Messrs. Ralli Brothers that 
the cultivation of this class of cotton would be of mutual advantage 
both to the cultivator and the exporter, for Comilla cotton 
commands a price of Re. 1-8-0 per maund above that of the 
indigenous Sind variety. 

With the co-operation of the Commissioner in Sind arrange- 
ments were made for the experimental cultivation of this cotton 
and the first consignment of seed arrived in time to be sown in 
the kharifoi 1900. The experiments were conducted by the 
Revenue officers at Mirpurkhas, Umerkot, Sinjhero, Khipro, Hala 
and Shahadadpur, but unfortunately little success rewarded these 
efforts. Renewed trials were made the following year, but with 
perhaps one exception no success was obtained. Many explana- 
tions were advanced to account for these failures. In some eases 
the seed did not germinate, in others the land was said to be bad, 
while yet in others the blame was laid upon the injuries done by 
insects and hot winds. In the case of Mirpurkhas the Mukhtyai- 
kar sowed 2 ^ acres with Comilla seed and obtained 7 maunds / seeis 
of seed cotton. This was a small yield, but there were several 
causes to explain it. The seed was sown very late on sandy land 
possessing much hallaT. Insects did considerable damage and 
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many 2 ^hutties failed to mature owing to the late period at which 
the seed was sown. 

Messrs. Ralli Brothers expressed the opinion that the cotton 
grown in 1900 showed very satisfactory quality, the 
being of unusually large size and the cotton being white and rough. 
In 1902 the same firm considered the Comilla much the better of 
the two varieties tried, but they were dissatisfied with the colour 
of the lint which left much to be desired in the matter of whiteness. 
It was considered that this defect was due to old seed having been 
sown. 

In 1903 Mr. MacKenzie, Deputy Commissioner of Thar and 
Parkar, imported 100 maunds of Comilla seed and distributed it 
along with the seed produced by the previous year s crop among 
the Zamindars of his district. He also sowed some himself at 
Mirpurkhas. Unfortunately heavy rain, when the plants were at 
a tender age, did great damage. The Mukhtyarkar resowed the 
land partly with the previous year’s seed and partly with new 
seed. This, of course, spoiled the experiment, for one of the chief 
objects was to ascertain whether the quality of the lint deteriorated 
when growm in Sind. Moreover, the new seed proved very 
unsatisfactory, producing very small fhutties and quite unlike those 
obtained in previous years. This led Mr. MacKenzie to the 
conclusion that either wrong seed had been supplied or, if not, then 
the seed must have been very bad. No further attempts were 
made to introduce this variety. 

It wdllthus be gathered from the above remarks that up to the 
year 1903 no success had rewarded the many efforts which had 
been made wdth the object of improving the cotton of Sind. 
However, in December of that year Mr. Fletcher, who had 
recently taken up the duties of Deputy Director of Agriculture 
in the Presidency of Bombay, made a tour through this Province, 
and was much struck by the great similarity of the conditions of 
the country to those prevailing in Egypt. Unlike Mr. Strachan, 
Mr. Fletcher possessed personal knowledge of Egypt and its 
agricultural practices, and he at once saw the great possibilities 
which might follow upon carefully conducted experiments with 
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Egyptian cotton, Mr. Fletcher was confirmed in this opinion 
when on a visit to the Deputy Commissioner of Thar and 
Parkar, he noticed some Egyptian plants growing luxuriantly 
in that gentleman’s garden. 

Accordingly experiments were set on foot first at Dhoro 
Naro and afterwards at Mirpurkhas. Very satisfactory results 
were obtained and in the following year seed was distributed to 
the Zamindars on the Jamrao Canal sufficient to sow 1,500 acres. 
Agriculturally the cotton proved a great success, but unfortunately 
the prices obtained fell far below expectations. This, however, may 
be ascribed purely to the fact that hitherto there had been no 
supply of this class of cotton and consequently no appreciation and 
no demand. 

Arrangements were made for 6,000 acres to be put under this 
crop in the current year, and the Government of Bombay have 
voted Bs. 5,000 and made special arrangements to secure a satis- 
factory market for the produce. Thus, after 60 years of experi- 
ment and trial the object aimed at seems at last to have been 
attained. It yet remains, however, to be proved whether the 
quality of the lint will maintain its high character in the cotton 


markets of the world. 






PRACTICAL REMEDIES FOR INSECT PESTS 


■ By H. MAXWELL-LEFROY, m.a., f.e.s., p.z.s., 

Imperial .Entomologist, 

The ultimate aim of the study of destructive insects is the 
discovery of some feasible method, whereby their increase and 
destructiveness may be checked and crops preserved from their 
attacks. In such a quest, not only must the habits and charac- 
teristics of each individual pest be considered, but it is of equal 
importance to take into account the conditions under which the 
crop is grown and the facilities there are for adopting any method 
of repression. It is probable that in India, the scientific methods 
that appeal to the skilled farmer of European countries will be 
of little value when applied to the conditions of Indian Agricul- 
ture and the best methods that science reveals can scarcely be 
regarded as suitable to the present problem. In very nianj’- 
cases, the habits of a pest are such that practically nothing is 
possible unless we can utilise the most up-to-date and artificial 
methods. In others, a weak point can be found in the life of 
the pest when it can be successfully attacked by some very simple 
means. Given some such simple remedy, thorough co-operation 
in its application over some area is usually also necessary, and 
this is perhaps to be obtained only when an unusual abundance 
of a pest awakes the ryot to the necessity of some action and, 
with a little pressure, a fair trial can be given to the remedy. 
Experience has shown that, for some pests, there are such .simple 
remedies as can be applied by an individual cultivator, and it is 
chiefly these I propose to discuss here. 

An instance that has already been discussed in these pages 
(Vol. I, p. 58), is the very simple method of checking the stem- 
borer of cotton, where the withered plants which contain the 
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pest can be removed and burnt with the pest in. The eniers'ino- 
beetle is not a wide-ranging insect and is apt to confine its ravages 
to a small area ; the destruction of the withered plants in a cotton 
plot does much to protect that particular plot, and though joint 
{fction over a large area would be far more effective, even a small 
plot may be largeljr protected. 

The red bug of cotton is a pest that yields to the simplest 
of all methods, destruction by hand ; so also the very common 
dusky bug, which often swarms in cotton bolls, can be cheeked 
by the simple precaution of removing all the bolls that are worth- 
less at the same time as the round ripe bolls are plucked. It 
is unfortunately a general practice to leave on the plant those 
bolls which have been so damaged by bollworm as to be not Avorth 
plucking - the dusky bug finds there a secure breeding place 
where it may lay its eggs, and where its young can obtain food 
from the uninjured seeds ; from these breeding places it spreads 
to other bolls and in them it sucks the seeds, rendering them 
useless for sowing or oil- extraction. The removal of all such 
bolls is a simple and efibctive means of preventing the feeding of 
this pest. In cases where dusky bug is very abundant, a further 
simple method is valuable ; the bug collects in the bolls in great 
numbers and, Avhen disturbed, runs out and falls to the ground. 
The greater number of these can be destroyed by tapping the 
boll while a pot of water with a film of kerosene over is held 
below the boll ; practically all the bugs fall into the AA^ater and 
are killed, and an infested field can be very rapidly cleared. 

Among the minor pests of cotton that are occasionally very 
injurious is the leaf roller, a green caterpillar that rolls up the 
leaf into a funnel and lives inside. This pest commences when 
the cotton (if soAvn with the first rain) is about a month old ; 
the rolled up leaf is very characteristic and an infested plant has a 
peculiar appearance due to the unnatural position of these leaves. 
Every one of these leaves can be picked off with the caterpillar in 
and if the Avork is done early, the first brood can be so thoroughly 
checked that very little remains to be done. If the first brood is 
missed, the increase is so great that a vigorous crop will be 
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completely stripped later in the season, and it then becomes a tar 
harder task. VVere labour an expensive item, spraying with an 
arsenical poison would be the simple remedy, and both have been 
in use on the Pusa Experimental Farm. As it is, we have here a 
case that particularly applies to our conditions, one that is within 
the reach of any cultivator or zamindar. 

A pest that is constantly reported from cane-growing 
districts is the Moth-borer ; this pest was discussed in a previous 
number of the Journal (page 97, Vol. I, Pt. ii) and the principal 
remedy for it is to cut out and remove all the shoots which die in 
the young canes and which have the insect in them. In many 
juar-growing districts, especially in the Central Provinces and 
Bombay Presidency, this hibernates in juar and the caterpillar is 
constantly found in the stumps left in the ground after the crop 
is cut. The removal of these stumps is a very valuable remedy, 
since it removes the pest when it has no other refuge and destroys 
the insects that would otherwise do much harm later in the 
season. This is a practical measure well worth impressing on 
cultivators ; they know the insect, they can be shown it in the 
juar stump, and though they do not understand its transforma- 
tion, yet they are open to the commonsense suggestion that 
these insects will increase later on and attack their crop. Most 
of these remedies are pure commonsense, and if we could find 
such weak points in the life of every pest, we would be able to 
deal more effectively with the problem. Apart from their value 
as remedies, they are valuable also as demonstrations ; if a start 
can be made by demonstrating such simple remedies, and the ryot 
can be induced to take them up at times when the losses from 
the pest are fresh in his mind, the foundation for further work in 
cheeking preventible loss will be laid. It is astounding how 
universally the simplest remedies are unthought of by the culti- 
vator, apparently because the question of checking pests never 
suggests itself until the overwhelming numbers of a caterpillar or 
grasshopper make a practical remedy an impossibility. In very 
many cases, if the possibility of checking the insect was known to 
the ryot, he would, from his own intimate knowledge of his crops, 
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be able to prevent or check much of the loss that constantly 
occurs. 

A case in point is the brinjal crop, a paying vegetable crop 
grown for long periods on land that can be irrigated, to supply a 
local market. This plant is destroyed by a caterpillar that tunnels 
in the stem and that sooner or later so interferes with the upward 
flow of sap that the plant suddenly withers ; the cultivator then 
pulls up that plant and, if not too late, puts in a young one from 
which he may hope to get a small yield. The withered plant he 
lays somewhere near by, with the borer in ; this presently trans- 
forms and emerges to lay eggs in large numbers on other plants. 
Had the cultivator burnt his plants from the very first, plucking 
them out regularly as they withered, he would have prevented 
the very large loss in the later growth of the crop, a loss that 
often means a great reduction in the yield of the field. 

Til is a crop from which twm pests are very commonly 
reported ; one is a large green caterpillar, with bright oblique 
stripes on its side, and a curved horn at the hind end. It grows 
to a length of three inches and is very conspicuous. The other is a 
small caterpillar, creamy green, wdth little black specks, which rolls 
the leaf and bores in the capsules. Both yield to the same treat- 
ment, destruction by hand when they first commence ; the smaller 
caterpillar especially is checked by this treatment as its life is 
short, it multiplies very rapidly and it often is very injurious 
to the seed capsules as the crop ripens. In this case again, it is 
cheaper and equally effective to remove by hand as to spray 
with an arsenical poison. 

A familiar pest to cultivators in some parts of India is the 
common white ant ; investigation up to the present shows that 
the destructive white ant of the plains is one species only ; in 
some parts of the country it nests below ground, in others at 
the surface or it builds up mounds above the surface of the soil. 
Where the termites nest deeply as in the deep alluvial soils of the 
Gangetic and Indus plains, practical means of checking termites 
are difficult to find ; but where they nest at the surface, a great 
deal can be done to check them by the systematic destruction of 
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the nests ; the simplest method is to dig into the nest and pour 
in abundant boiling water ; the sign of success is when the very 
large white queens are obtained as they are found only in the 
nest itself, and if these are destroyed with as many of the smaller 
termites as possible, the termites cannot increase until they build 
up a new nest and rear a fresh queen. In some parts of India', 
there is little reason why any termite nest should be allowed to 
remain and a little systematic effort by each village would keep 
the land practically free of this destructive insect. 

Another common pest is the weevnl whose grub tunnels in 
sweet potatoes, rendering them wholly unfit for food. We have 
seen fields, where a crop had been dug, covered with potatoes 
which were thoroughly infested and left to breed weevils, thus 
providing a plentiful supply of insects to infest other fields or 
the next crop. This might readily be avoided if these potatoes 
were gathered and buried in a pit under a foot of hard trodden 
soil. It is only pure commonsense to take such a precaution 
and so prevent the multiplication of the insect to attack next 
crop. 

For some pests the bag and frame so extensively used in the 
destruction of the hoppers of the Bombay Locust is a practical 
method. The surface grasshoppers do a very large amount of 
damage yearly in the young crops, especially in the germinating 
rahi crops. These are flattened insects, white below, with the 
upper surface roughened and earthy colour ; they abound in the 
fields and hop upas one walks alo-ng. If a wide bag on a frame 
is run through the field fairly rapidly, the grasshopper, as it jumps 
up, is caught b}?' the bag and swept up. At the end of each 
run the bag is twisted up and the insects shaken into a 
corner and destroyed. In this w'ay a large area can be rapidly 
and thoroughly cleared, either before the crop is up or while the 
plants are still young. The cost of a bag and frame is small, as 
it is all made on the spot and it should not exceed three rupees. 
In the case of tobacco, it is very necessary to clear the land of the 
grasshoppers before setting out the plants. In Pusa we dip all 
such seedlings in Lead Arseniate Wash and so render them 
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im mune, but the bag, if used before the plants are set out, has the 
same effect. 

The bag in its various forms is useful in many cases when its 
application is once understood, and it provides the most practical 
remedy against a fairly universal pest of rice, the Rice Bug. This 
IS a slender green insect, which flies readily when full grown ; it 
emits the usual aromatic odour of its class and an infested field 
may often be known by that alone. As the rice comes into ear, 
the bugs assemble there and suck out the milky juice in the 
developing grain. The grain then whitens and the eai has no- 
thing in when it comes to harvest. A light bag, 8 feet wide, lun 
rapidly through the field, brushing the tops of the rice sweeps 
up these bugs and though some e.scape, the bulk are eaptuied. 
A bag must be used as the insects escape from a plain cloth 
or dhotie unless it is smeared with sticky matter; the bag is 
considerably more effective if first soaked in kerosene or m an 
emulsion made by shaking up kerosene with sour milk. ^ This 
method like the others mentioned above is in application on 
the Pusa Farm, where ordinary coolie labour is employed : as 
soon as the bug is found, the bag is used and there is no difficulty 

in cheeking this pest. _ i-i 

Rice is constantly attacked by another class of pest, which 

yields to simple treatment if that treatment is carried out over 
any area larger than a few acres ; this pest is the stem-borer, _ 
a caterpillar which eats up the centre of the growing shoot of 
rice and kills it ; the result is that each shoot withers, and as a 
single caterpillar in many cases attacks several shoots, the^ 
damage to the ripening crop is considerable. This form of 
damage is reported from practically every rice-growing tract in 
India ; several insects are concerned, which are all quick breeders, 
and of which two or three broods complete their life-history in 
one crop ; for all these there is but one practical cure ; that is, 
to pick them all out from the beginning ; if the cultivator would 
learn that withered rice shoots contain a caterpillar \yhich, if left 
alone, breeds and multiplies quite naturally, he might system- 
atically pick out and burn all withered shoots; these are 
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sufficiently easy to see and it does not require much time or 
labour to go over some acres of paddy. W ere this known to the 
cultivator and were he to do it, we believe that no cases of 
destruction by these pests would ever be seen. In some cases, 
it is possible also to utilize another method, depending upon the 
fact that, like the moth-borer of cane, the stem-borer of rice- 
spends the cold weather or hot weather when the crop is not 
growing in the stubble ; where this stubble can be taken out and 
destroyed, it destroys those insects which live over until the next 
crop and then emerge to breed. How far the destruction of rice 
stubble is possible depends upon local conditions, but it is always 
a valuable safeguard. 

A common and widespread pest is the surface caterpillar, 
a dark-coloured smooth caterpillar, over one inch long, which 
lives by day in the soil, emerging at night to wander about and 
cut off young plants for its food. This insect can be easily 
collected by hand, its burrows being revealed by the green leaves 
which it has consumed ; as a rule, it lies hidden near the plant 
it has cut off, often at its base, and it is readily found with the 
hand hoe (kurpi). 

It is perhaps needless to multiply instances of this, the 
simplest of all methods. For very many pests, the remedy is 
there to hand, namely, to destroy the insects when they first 
appear and so to save the later destruction caused by their natural 
increase. We have cited cases enough to show that, in very 
many instances, there are simple methods by which the cultivator 
could materially lessen the losses caused to his crop by insects. 
It is perhaps needless to say that there are other cases where 
equally simple remedies could be devised hy the cultivator, if he 
knew how his pests lived and multiplied ; in most cases, the 
scientific study of an injurious insect shows what its weak points 
are, but to take advantage of them requires also a very thorough 
knowledge of local agriculture which no one person can have for 
more than a limited area ; the treatment of such pests must be 
a matter for the future, but there seems to be no reason why 
efforts should not now be made to bring home to the cultivator 
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the facts regarding such simple pests as it is possible for him to 

cure, and thereby to open his mind to the realisation of the fact 
that, the knowledge of the pest’s life-history is the first essential, 
and that, given that, it is often within his scope to devise some 
means of circumventing the enemy. The cases enumerated above 
ar& cited as being those in which there exists a simple practical 
remedy for a particular pest ; if the cultivator can be induced to 
adopt one of these and so to lessen the damage to his crop in any 
one case, a great step forward will have been made. 



THE GOVERNMENT CATTLE. EARM, HISSAR, 

PUNJAB. 


By Colonel J. W. A. MORGAN, m.r.c.v.s., 

Inspector-General, Civil Veterinary Department in India. 

The chief object of this article is to’ offer some advice regard- 
ing the breeding of some farm animals in India. I give first 
a short account of the Hissar Earm-^the premier Cattle Farm of 
India — in order that those who are . concerned with cattle breed- 
ing may know something of its failures and successes. 

This Farm was established in 1809 for camel breeding. The 
breeding of cattle and horses Avas added in 1815. In 1853 it was 
decided to restrict operations to breeding bullocks for artillery and 
ordnance purposes, the management being transferred from the 
Commissariat to the Stud Department. In 1874, at the instance 
of the Stud Commission, it Avas again transferred to the Commis- 
sariat Department. Since 1898, the Civil Veterinary Depart- 
ment has had charge of the Farm. If a definite policy had been 
framed from the beginning and adhered to, the Farm Avould have 
been of much greater advantage to the country than it has been. 
The breeding of improved stock is a matter of years, in Avhieh it 
is difficult to rectify any error ; therefore, definite aims should be 
kept prominently in view from the start. The objects of the 
Hissar Farm were varied at comparatively short intervals uj) to 
recent years so that there was not time to achieve real success in 
any. Since the Farm was taken over by my Department, clearly 
defined lines of work have been laid down and followed. 

The annual average rainfall at Hissar is small— considerably 
less than it Avas at one time— the grass lands are extensive, but in 
years of deficient rainfall they cannot be relied upon except to 
give very scanty grazing. Therefore, a considerable area of 
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Harriaka Oow at Hibsar Farm. 
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irrigated land is devoted to the cultivation of fodder crops. These 
are of various kinds but are chiefly sorghums. They yield very 
heavily , as the arable land is naturally fertile and is heavily 
manured with cattle dung from the breeding herds. The fodder 
from the irrigated area is stored dry in stacts or as ensilage 
irf pits. , . 

The annual output of stock from the Farm is estimated at 
250 Siege Trained Bullocks, 100 Bulls for district work, 100 
Mules for ordnance purposes and 25 to 50 Donkey Stallions for 
mule breeding in the districts. 

To meet this output, it is necessary to maintain on the 
Farm : — 

Herd bulls 
Breeding cows ... 

Young stock 
Donkey stallions ... 

Donkey brood mares 
Brood mares 
Mules 

Cultivation bullocks 

Each kind of this list is believed to be suited to the Hissar 
District and many other parts of Northern India. The types 
will be strictly adhered to, and improved by selection. The best 
only will be retained on the Farm for brood purposes. 

Before starting a Government Cattle Farm, in any Province 
in India a general survey is required to determine {a) whether 
the particular district of the proposed Farm is usually free from 
famine and whether in ordinary years drinking-water and fodder 
are sufficient or abundant ; {h) how fodder supplies can be improved 
in an economical way ; (c) whether the best of the local cattle are 
true to a particular type and whether attempts at improvement 
are likely to succeed ; if not, whether a better breed imported from 
another Indian district is likely to thrive under local conditions ; 
{cl) the means which should be adopted to rear and distribute 
bulls for the general improvement of the cattle of the district ; 
(e) . the value of local fairs and shows to encourage the breeding 
and sale of good animals ; (/) whether young cattle, for work 
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purposes, are imported into the district. If so, where do they 
come from and why is such importation necessary? {g) whether 
contaffious or other diseases are common. 

O 

Having gathered the foregoing information, it is possible to 
determine whether a Government Cattle Breeding Farm can be 
successfully established in the particular tract or not. ' 

Some parts of India are quite unfitted or only partially 
suited from climatic and other conditions for the breeding of 
cattle. The requirements of these parts are now met by importa- 
tions from more favoured regions. In other parts of India, the 
cattle breeding industry is already carried on so successfully that 
there is no need for assistance from Government Farms. It is 
quite unnecessary for Government to compete with really good 
private enterprise in cattle breeding for the benefit of any part of 
India. The chief objects of a Government Cattle Farm should 
be the improvement of certain work and milk breeds, so that by 
the distribution of suitable bulls the local breeds in backward 
districts may be improved. The experience gained at Hissar 
affords a useful lesson in this and many other directions. At 
various times good specimens of the finest breeds of India were 
brought to Hissar. These importations had been reared under 
very varying conditions of soil, climate, etc., and at Hissar come 
under the influence of altogether new conditions. These breeds 
were crossed somewhat indiscriminately in the hope that the 
good qualities of both parents would be perpetuated in their 
offspring. Eventually the herd consisted largely of nondescript 
animals. 

The best breeds of India — and India contains several of the 
very best — are largely the result of their environment, being 
dependent upon the local conditions or climate, pasturage, fodder 
from arable land, management and the like. With a transfer to 
entirely different surroundings, their good qualities may soon 
disappear. For these reasons, the improvement of cattle of a 
particular tract is more likely to occur by breeding from the best 
indigenous stock and distributing bulls so bred, rather than from 
the importation of even a better breed from a different part of 
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the country, where the local conditions are quite different. I | 

strongly deprecate the advantages of crossing indigenous breeds. | 

Crossing with foreign cattle generally leads to failure. It is |; 

probably possible to acclimatize in various parts of India supeiioi 
breeds of indigenous milch cattle, but for breeding work cattle | 

experience shows that good Indian breeds soon degenerate to ,• 

the level, and even below it, of an inferior indigenous breed, ■ 

unless expensive artificial feeding is arranged for. f' 

One important object of a survey of the breeds of Indian 
cattle should be to determine the conditions under which they are i-, 

reared and under which they can profitably be transferred for | 

breeding and work purposes from one district to another. These | 

conditions mainly depend upon food supplies and climate. Fora | 

Government Farm we should know definitely which is the best 
indigenous breed of a particular tract. The selection should be |l 

made to meet the actual requirements of the tract. It is useless j! 

to select as a type, a large, heavy, soft animal, requiring good | 

feeding, if the conditions of the tract demand a small, active, | 

hardy animal that can easily exist on poor feeding. The best | 

type of animal required for local work should be most carefully ■! 

selected. The object of Provincial Cattle Farms should be to Ij: 

produce really good bulls of correct type specially suitable for the | 

tract referred to. f, 

The Hissar Cattle Farm in the Punjab comprises an area of i 

44,000 acres, divided into ( 1 ) grazing land, (2) flow irrigation land, 

and (3) lift irrigation land which is leased out to tenants. The |i 

cultivated land of 2,500 acres is fenced and is irrigated from the ; 

Western Jumna Canal. _ I 

The site is thus almost an ideal one for cattle-breeding. | 

There is essentially a large proportion of grazing land, in order I 

to avoid the very great expense of much artificial feeding. This | 

<^razing ground gives good pasturage in years of average rainfall 
Ind is well supplied with shade trees. The large cultivated area, 
in years of deficient rainfall, largely supplements the natural 
oTazing and hay by suitable fodder and grain irripted crops. 

The Canal also furnishes an ample supply of good drinking-water I 
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for the cattle. The exf)erience at Hissar has been that overstock- 
ing will ruin pasture land, and that a liberal ration, particularly 
for young stock, is necessary to produce sturdy cattle. Quality 
rather than size is the chief requirement. Each breeding cow 
involves the maintenance of three additional animals, for youno- 
bulls must be kept for three years before distribution, whilst 
heifers are not ready for sale till nine months old, and have to be 
kept for three years before they are bred from. 

One bull ife § enei ally i equii ed in India tor about forty or 
fifty cows. Each herd should be arranged accordingly. A herd 
of fifty cows can be managed by one herdsman. Each herd 
should be grazed separately in order to regulate correct breedino'. 
The young male and female stock must be separately herded. 
They should be weaned when about six months old. The cows 
will then breed more frequently. The breeding bull of each herd 
should be changed every third year in order to avoid inbreeding. 

The breed of the young female stock should, when three 
years old, be drafted into the breeding herds to replace the old 
and worn-out cows. The best of the young bulls should be 
distributed for use in the districts when 2|- to 3 years old, A 
rigid system of selection should be followed so that unsuitable 
young stock may be sold off as early as possible. A register 
showing the pedigree and other particulars regarding each animal 
should be maintained. It is not advisable to run a dairy in 
conjunction with a cattle breeding farm. In handling and milking 
the cows, they are liable to knock themselves about and slip their 
calves, whilst the loss of milk to young growing stock is not 
compensated by the small profits derived from the sale of milk 
and butter. 

It is unnecessary to discuss whether bull breeding or bull 
rearing farms are best. The correct answer depends on particular 
local conditions. If promising young calves of pure breed can 
be purchased, some can be reared into good breediiig bulls, although 
the percentage may be small owing to difficulty in selection among 
very young animals. In most parts it is impossible to obtain 
young calves, which ar^ reliably pure bred, and if they are 
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available in any number, there is no particular need for a 
Government Cattle Breeding Farm. In most cases it is preferable 
to have a bull breeding farm, where all the conditions are under 
control. 

The famous Harriana breed is maintained at the Hissar Farm. 
This breed is one of the best in India. Good bulls are suitable 
for most districts in the Punjab and the bullocks are suitable for 
military and ordmary heavy draft purposes. The main 
characteristics of this breed are briefly described below ; 

Bclls. 

The chief measurements of the two best Hissar farm bulls are 
as follows ; — 


Herd bull. 

Height. 

Indies. 

Girth. 

Indies. 

Fore arm 

Inches. 

Shank. 

Inches. 

No. 1 ... 

... 61 

84 

14J 


No. 2 ... 

... 60 

8Z 

14 

8J 


A true bred Harriana bull is mostly grey in colour but may 
be black or dark blue over the neck, shoulders and flanks. The 
skin and hair should be soft and fine. The hump is large in size. 
The large dewlap hangs in folds. The chest is broad and deep 
and of good girth. The general frame is well rounded, but is not 
cumbersome. The tail should be light, short and well set on, the 
sheath small and close but slightly larger than European cattle. 
A good bull has a broad, fiat back, strong loins, muscular thighs, 
straight flat leg bones and round, hard black feet. The horns 
should curve slightly upward and generally dark in colour. The 
forehead should be broad with the horns well apart. The head 
should be fairly small, not fleshy and with a clean cut muzzle. 
The ears are comparatively long. Hissar bulls are gentle in 
disposition. They are extremely active, quick walkers and the 
general appearance shows great quality combined with powei. 
A typical specimen is represented in plate No. XXX. 

Harriana Cows. 

The cows are lighter in colour but a large majority are dark 
blue over the shoulders, neck and flanks. The head is light ; face 
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long ; horn fine and short. The body is .shapely and look.s light 
considering the length of the legs which have flat hard bones below 
the knees and hocks and hard small feet. The skin and hair are 
fine. The tail should be thin and fairly short. Many cows milk 
well and have large udders with teats regularly set. The milk 
yield from the best cows varies from 6 to 12 seers per day. 
Both cows and bulls show a well-bred active appearance. See 
Plate XXXI. The chief measurements of good cows on the 
Hissar Farm are as under : — 

Herd Cow, Height 

Inches. 

No. 1 ... ... 54 

No. 2 ... ... 56 

Donkey hreeding. — In consequence of the failure of the supplj?- 
of good jacks from the European Continent, Cyprus, China, 
Persia and Arabia, and the great difficulties in importing animals 
from America, it was decided to start donkey breeding at Hissar. 
The scheme conclusively proves that with careful selection, 
judicious breeding and rearing, we can breed donkeys better, 
more powerful and in every way more suited to our requirements 
at under one-third of the cost of indifferent ones in foreign 
markets. See Plates XXXII and XXXIII. 

Mule breeding and mule rearing receive considerable atten- 
tion on the Hissar Farm because of the great difficulty experi- 
enced in obtaining ordnance mules in the market. The work has 
been successful. The young mules bred on the Farm are superior 
to those obtainable in the open market, and have all been found 
fit for ordnance purposes (Plate XXXIV). The well-bred 
Punjab mule has no equal in the world for mountain battery 
purposes. A certain percentage of these mules are the produce 
of jacks bred in the Punjab. 

Zebnde breeding was started at Hissar in February 1904. 
Four Zebra stallions {Equus Burchilli, variety granti) were 
received, which had been captured wild on the plateau of Central 
Africa. They soon became perfectly tractable and docile, and a 
series of most interesting experiments is now being carried on in 
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Inches. 

Inches. 

70 
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mating them with donkey and pony mares. The value of the 
Zebra for crossing depends to some extent upon immuirity from 
certain diseases. Plate XXXV- 

Sheef. — In the Ahmednagar District of the Bombay Presi- 
dency 1 conducted, several years ago, some successful experiments 
m sheep breeding. The district is an elevated plateau of the 
Deccan about 2,300 ft. above sea-level. It has a fairly comfort- 
able climate and in normal years a rainfall of 25 inches. The soil 
varies from deep black cotton soil to shallow red oi light coloui td 
soil, the latter largely impregnated with lime. 

The expei’iments were conducted with the object of testing 
whether the sheep of another country will thrive and adapt them- 
selves to the altered conditions of climate, soil, etc., existing in 
other parts of India. With this object in view, I obtained 
Merino ewes from Queensland, Baluchistan, Rajputana and the 
Deccan and crossed them with Siah Band or Dumba rams, the 
fat-tailed sheep from the frontier. The average live weight 

of the various breeds is given below 

lbs. 

135 

Siali Band 01’ Dumba rams ... — — “v 

Do, do. ewes 

^ ... 82 

Deccan ewes ... *'* 

8o 

Bajputana ewes ••• • 

Merino ewes ... ... 

Siah Band.— These are the fat-tailed sheep found in 
Baluchistan and on the Frontier. The wool varies in colour, but 
the sheep which I selected had white wool of fine quality. The 
rams and some of the ewes had speckled faces. The rams were 
hornless. These sheep are square and compact on very short 
leo's They soon become acclimatised to the heat and other 
deteriorating influences of the Deccan. The wool, however, got in 
time somewhat coarse and hairy, particularly on the shoulders. 
The ewes bred strong healthy lambs with a fair proportion of 
twins. They had plenty of milk and were good mothers. ihe 
lambs fattened rapidly and averaged when eight months old 103 lbs. 
live weight. Some fat lambs at five months old averaged 98 lb>s. 
live werght. The mutton is delicate in flavour. In their native 
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country fat-tailed sheep are unaccustomed to au_y g-reat heat, as 
their owners always arrange to move them from the })lains to 
the highlands according to the seasons. 

Deccan . — These ewes were carefully selected by me in various 
parts of the Deccan, care being taken that they were thoroughly 
representative of the breed and with white fleeces. They are 
hardy sheep, prolific breeders with abundance of milk. The Siah 
Band cross, on the Deccan ewes, was an undoubted success. The 
cross bred lambs, averaged when five months old 90 lbs. live 
weight. These crosses are hardj^ come early to maturity and are 
short legged shapely sheep with much better and heavier fleece 
than the Deccani. The tail is thick at the root and I'esembles 
the Siah Band on a small scale. The average weight of pure 
bred Deccan fleece is 1 lb. and 3 oz. Average weight of fleece 
by Siah Band cross is 3 lbs. and 1 oz. 

Rajputana . — Fifty selected ewes bought round about Jodh- 
pur and Malwa where the best Rajputana sheep are su23posed 
to be bred were brought to Ahmednagar. They took a long 
time to adapt themselves to the soil and climate and did not 
thrive. The cross with Siah Band ram was not successful. 
The lambs averaged, when five months old, only 40 lbs. live 
weight. 

Merino . — Eleven pure bred merinos were brought from the 
Hunter River in Queensland. They ariived in emaciated con- 
dition, but rapidly put on flesh and produced lambs eight 
months after arriving in the country. The influence of the Siah 
Band ram on the offspring was most marked, the lambs taking on 
nearly all his characteristics. The fleece was completely changed 
from the compact close curled wool of the merino to a soft 
silky straight fleece. The lambs were very healthy and strong. 
The cross produced good mutton sheep. 

The whole flock was grazed daily on light ujiland soil and 
housed at night when they received a ration of grain chopped 
guinea grass, Ificerne and chaff mixed with some salt. 

After several years’ experience I came to the conclusion 
that the Dumba-Deccani cross was the best for the Deccan and 
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my fiock eventually consisted of only pui'e Dumbas and Duiiiba- 

Deccani crosses. : 

The annual mortality seldom exceeded 2 per cent. I had no 
difficulty in disposing of fat lambs of this breed to butchers from 
Bombay, and some of the ram lambs eventually found their way 
to New Zealand, and were so mdch appreciated by breeders in 
that country that I received sever|il applications for more. 

My experiments prove that some indigenous Indian breeds 
of sheep can easily be improved both iit mutton and wool pro- 
ducing qualities, but to obtain such results they must be liberally 
fed and intelligently crossed. Further, the success of the experi- 
ments both at Ahmednagar and Hissar with fat-tailed rams, leads 
me to think that they should always be used as a first cross in all 
future experiments in any part of India, as rams of this breed 
are hardy sheep, capable of standing extremes of climate and 
undoubtedly increase the weight of the fleece and greatly improve 
the mutton in weight and quality. 

The success of the experiments at Ahmednagar suggested 
the advisability of starting similar experiments at Hissar where 
the flock is kept within a maximum of 300. It is almost certain 
that well selected ewes of any district where sheep are commonly 
bred can be advantageously kept on established Government 
Cattle Farms in the vicinity and crossed advantageously with Siah 
Band rams, one object being to distribute the best young rams 

in the vicinity. We might in this way do a great deal to improve 
the flocks in the neighbourhood of our cattle farms and may, in 
time as the sheep increased in size and value, teach the Indian 
shepherd to bestow more care and attention on his flocks. 
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THE TSE-TSE FLY IN INDIA 


By H. MAXWELL-LEFROY, m a., p.es., p.z.s., 

Imperial Entomologist, 

The part played by tse-tse flies {Glosmia spp.) in the dissem- 
ination of sleeping sickness and other diseases in Africa is now 
so well ascertained that fears have been expressed that should 
sleeping sickness be introduced into India, these flies might act 
as transmitters of the disease and India might be exposed to the 
ravages of a disease of equal virulence with plague. Cases of 
sleeping sickness have been reported in India and there is little 
reason to doubt that coolies returning from Uganda may have 
the organism in their blood; given these Gloxmia flies biting- 
such infected coolies and then other persons, we have the begin- 
ning of an outbreak of sleeping sickness whose limits could not 
be foreseen. 

In view of this possibility, efforts have been made to ascer- 
tain definitely if Glossina occurs in India. These flies are at pi-esent 
known from distinct tracts in tropical Africa only and they are well 
defined from other flies and easily recognised. U]j to the present 
no fly f>f this kind has been found in India ; when the enquiry 
commenced, very little was known about any biting flies excejjt 
mosquitoes ; at present a considerable number of (jther biting flies 
have been found, including several “ Sand-flies,” the many forest 
flies, and several flies of the house-fly type (Stomoxyt^, Hcemiatohia, 
Lyperosia). These are in some cases very small and very difficult tf) 
study, but a good measure of progress has been made.* The fact 
that throughout this enquiry and in sjDite of the s]')eeial efforts made 


* For an account of this, see Bulletin JSTo, 7 of the Department, published by the Govern- 
niept Central Press, Calcutta. 
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to find Glossina, no fly of this kind has been fouiid; is very 
evidence that (Mossina does not occur in India. It is practically 
impossible that so large and distinct a fly, which lives by sucking 
the blood of cattle, etc,, should have escaped notice, when so niaiiy 
inconspicuous species have been found ; it has not been possible to 
investigate e very tract in India, but parts of Assam, Benar, Bengal, 
Gujrat and the west coast have been investigated specially. 

There is the possibility th^t Glossina will be found, say in the 
North-West Frontier Province, or in Baluchistan, but its signi- 
ficance even then will be much less than if it occui red in India 
as a whole, and we ha\'e no reason as yet to fear that it occurs 
even in such tracts. 

Apart from its occurrence in India, the possibility has been 
I suggested that the fly might be introduced, and a question 

was recently asked in the House of Commons as to the precau- 
tions taken to prevent this. Expert opinion in India supports 
the idea that the possibility of the introduction of the fly is very 
remote ; the insect is a peculiar one, in that the adult fly does not 
arise from a maggot, which itself hatches from an egg laid by the 
I fly, but the parent fly deposits a>JuU groivn maggot, which imme- 

diately hides in a suitable place and becomes a hard seed-hke 
pupa from which comes the fly ; that is, the usual cycle of egg, 

I maggot, pupa, fly is not found and the only two stages are the 

inactive pupa, and the fly. Were the volume of trade from Afiica 
to India very large and were it to consist of fodder, or soil oi 
farmyardmanureor any such substances in which the pupa 
would be carried, then we might fear the importation of the pupa 

from which the fly might hatch. 

This is, however, not , a likely occurrence, and if the nature of 
I the imports were at any time found to be such as would bring 

i in the pupa, precautions would be possible. 

I In regard to the fly, no means whereby it could be intio- 

^ duced can be seen ; its distribution in Africa is extremely limited, 

j and it will not leave its usual haunts except for short distances ; 

I the possibility of its being carried to India is so remote as to be 

I at present negiigeahle. 
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Even were Glossina to be introduced, say to Bombay, the 
chances against its successful establishment are enormous ; one 
fly cannot carry on the race ; even if it be a female, it 
produces only one pupa at a time and it cannot produce a whole 
brood at one time, which would be in one place and able to mate 
and establish a colony. It would be necessary to introduce a lai’ge 
number of flies, to keep them in one place where they could find 
each other and to provide abundant food, to establish a colony, 
which not improbably would succumb to the altered climatic 
conditions of India. 

There remains the question of whether any biting fly in 
India is capable of transmitting the organism causing sleeping 
sickness and so of playing the part that Olossina does in Africa. 
This can be ascertained only by investigation, and the study of 
biting flies is the first step towards this. 

A systematic study of biting flies has been and is being 
made, and we may hope soon to be in a position to know all the 
flies of importance and be able to rear them artificially and 
provide the material for further study. At present it is not 
known that any Indian fly will be capable of assuming the function 
of Glossina ; there is every reason to believe that 



A CONTRAST BETWEEN THE AGRICULTLTRE OF 
EGYPT AND OF SIND. 

Br G. S. HENDERSON, N.D.A., n.d.d., 

Second DepiUy Director of Agrimlture, Bombay. 

Thk lands in Sind are surprisingly like those in Northern 
Egypt which border the Noi-thern Salt Lakes. Both tracts 
have a small annual rainfall, are deltaic in origin and each for 
cultivation gets irrigation from a large rivei*. 1 he soil in each 
case is alluvial and naturally fertile where here and there it is 
not impregnated with alkaline salts. In both countries dhese 
harmful alkaline salts may not be discovered until irrigation is 
applied and cultivation started. There owing to high air temper- 
ature, particularly at some seasons, excessive evaporation from 
the soil takes place. There is an upward flow of water to the 
surface carrying alkaline salts in solution and these are deposited 
at or near the surface as the water evaporates. In places exces- 
sive amounts of alkaline salts thus deposited cause absolute 
barrenness. 

In Egypt practical measures have been taken to remedy 
such defects which I will describe later in this article. Meantime, 
the general agricultural conditions in each country may be 

contrasted. . 

I will describe the agricultural system of Egypt m a very 
general way. Upper Egypt is the country of “ Basin ” cultiva- 
tion where large or very large “bunded” areas are filled with 
Nile water when the river is in flood in August. The bunded 
areas are emptied in October when the inundation has receded. 
Meantime, much silt is deposited on the submerged lands which 
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wJieu they are dry enough on the .surface are eulti\'Hted. They 
retain sufh'cient moisture for liahi crops. 

Mid-Egypt is a country of exceedingly intensive agidcultui'e. 
Crop succeeds crop in rapid succession. No land is wasted. 
Crops are systematically rotated. Cotton is the most pr(.)fit 7 
able crop. It gives a very large outturn when carefully cul- 
tivated. 

In Lowei- Egypt and esjiecially in that part of it in the 
Nui'th along the sea coast the land ditters in quality. There are 
long stretches of yellowish desert-looking country growing stunted 
babul and scrub bushes of sorts. It is here that most of the 
large land companies are engaged. Their enterprise is eiicoui’aged 
by the high prices obtained for land in more favoured parts. 
With irrigation this land can be improved so as to become 
valuable. 

Egypt has a fine agricultural population. There are over 
1,000 people to each cultivated square mile. Waste lands are 
of course of considerable value to cultivators for grazing as in 
Sind. The land actually under cultivation or which can be 
brought under cultivation by irrigation has in recent years largely 
increased in value and this is due almost entirely to the profits 
obtained from cotton cultivation. The acre outturn of cotton is 
Egypt calculated by Kantars. The Kantar is equivalent to 
315 lbs, of seed cotton (seed and lint). The best land which can 
produce ten Kantars per acre is worth i;i'50 per acre. Very 
ordinary land produces 3 to 4 Kantars per acre. Prices for 
Egyptian Cotton are not likely to decrease as the demand much 
exceeds the supply at present and land capable of growing cotton 
in Egypt is expected to keep at a high value. Moreover, the 
area of waste land in Egypt that can be brought under cultivation 
is small until irrigation facilities ai-e improved. These are contem- 
plated. With land so valuable as it is in Egypt the ordinary 
cultivator must necessarily be a hard worker. The ordinary tiller 
understands the principles of rotation and puts them in practice. 
Wherever cotton is grown in Egypt it is rotated and the general 
principle underlying the rotation is to have the ground well 
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covered during the preceding Rabi season with Egyptian clover 
or Berseern (Try'oliim This crop is sown in Autumn 

and gives several cuttings of excellent forage. It is ploughed in 
durino' March before the cotton is sown. It manures the soil, 

O' ' . ^ , 

improves its physical condition and is otherwise an exceptionally 
good rotation crop with cotton and cereals. A coninion rotation 
on fair land is— 


1st Rabi. 

1st .Kbarif. 

1 *2nd Kabi. 

•2n<l Kharif. 

Beiseeni, sown in Sep- 1 

Cotton. 

i Berseern broadcasted 

Cereal crops such as 

tember, ploiiA-hed in i 


I in cotton. 

Maize, Jo war, etc. 

March. 

i 


i' : 


The land is always occupied by a crop and the hardening and 
cracking of surface soil so often found in Sind cultivation is thus 
prevented. Such ordinary manures as are available are given 
to the cotton. More elaborate sj'sterns of rotation are occasionally 
practised, but they are not commonly adopted. M heat, barley, 
rice, maize, berseern and lentils may enter into a rotation with 
cotton but the latter is always the chief crop, and from start to 
finish the utmost care is taken in its cultivation. The land is 
got into fine tilth and thrown into ridges and the seed is carefully 
dibbled in by hand. The irrigation is regulated with care. The 
irrigation beds are small so as to control the inflow of water. 
The thinning, weeding, and spacing of plants are carefully 
attended to. In fact, splendid efforts are made to obtain the 
utmost economical yield from the land. 

In contrast, I have to compare the Sitidhi “ Hari. He is 
not an assiduous worker and does not make the most of his 
opportunities. These are great. The Indus flows through the 
middle of his country and, unlike the Nile, gives water in the 
middle of summer just when it is not most required. Sind has 
an advantage over Egypt as regards natural drainage facilities. 
In Sind a certain amount of lift irrigation is required and is 
perhaps difficult considering the paucity of population. It is 
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probable that the Sind soils and climate assisted by irrigation are 
suitable for many of the crops which are so profitably grown 
in Egypt, but there are difficulties as regards labour at busy 
seasons. There is much land now lying waste which could be 
profitably brought under cultivation if we had a larger agricultural 
population. 

Agricultural System in Sind. 

The greater part of Sind is irrigated by old inundation 
canals which are filled on the rise of the Indus in May. The 
state of the flood regulates the time during which they remain 
filled as the majority of the canals take off from the Indus at 
right angles. A large area of land is irrigated by lift. The crops 
commonly grown under this irrigation are bajri, jowari, cotton 
and sessamum. The land is bare often for three or four years 
aftei' a single crop, because the Haris have usually more land 
than they can deal with. Their cultivation is in fact limited to 
their ability to lift water. Culturable land which is allowed to be 
waste soon gets covered with jungle. When brought again under 
cultivation the jungle is cut down and the soil is softened by 
flooding. It is then ploughed and sown. The only work after- 
wards until harvest is to apply water. The Persian wheel or 
“ Hur la ” is generally used. One Hurla irrigates 8 to 10 acres 
according to the depth to water. It is generally worked day and 
night. The land thus irrigated is well above canal water and 
there is little trouble with alkali or “ Kalar. ” The method of 
weeding cotton is characteristic of the slothful methods of the 
Sindhi “ Hari. ” Volunteers come from the nearest villafres and 
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broadcasted in tbe water and the cultivation is very primitive 
and backward. 

In the better lands when the floods go down Avheat and 
Jambho {_Brasdca Campestris Var) are grown ; also such pulses 
as mung, guvar, etc. 

Cultivation on Perennial Canals. 

The conditions are different from those on the inundation 
canals The main example is the new Jamrao Canal which has 
an excellent supply of water all the year round. It is fed from 
the Indus at Sukkur and of the 250,000 acres which it annually 
irrigates, 32 per cent, is by lift. The cultivation is not on 
the whole of a high standard. The land is mostly let b} the 
Zamindars to tenants on the share system. During the early 
years of irrigation good crops of cotton, wheat, bajri, etc., weie 
obtained by means of very heavy irrigation. Exhaustion followed 
and lands were allowed to be waste for periods of four or five 
years. 

It was in this tract that the Agricultural Department 
introduced Egyptian Cotton. It occupied 5,250 acres last year. 
There is no doubt that the crop w- as sown largely on deteriorated 
land and the general outturn was poor although in particular eases 
good yields were obtained. In many instances very little care 
was given to the crop. The result was weak stunted plants 
which fell an easy prey to bollworm and other insect pests. On 
the other hand, on good land with fairly liberal cultivation the 
crop was over-irrigated and the plants developed vigour of 
foliage at the expense of flower and bolls. A sufficient number 
of examples was obtained both in the districts and on the Govern- 
ment Farm at Mirpurkhas to prove that on land in good condition 
with a fair amount of trouble Egyptian Cotton will give very 
remunerative results. The crop is not likely to be successfully 
o'rowm over large areas in Sind until the traditions of the 
people are changed and the methods of cultivation very inuch 

improved. 
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Tliere are in Sind tliirty million ao'es which with irrigation 
would be availalde for cultivation. In 1905-06 the areas under 
different crops were approximately as under : — 

x4.eres. 

700.000 

900.000 
300,000 

1 , 000,000 

600,000 

400.000 

200.000 


Jowari 

Bajri 

Cotton 

Eice 

Wheat 

Pulses 

Oil vSeed; 
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Spread over ten j^ears ana is i 
Sind seems to offer a promisi' 
difficult to see how the stand? 
any other rneans. It is certa 
by Government in view of 
perennial canals in the near ft 
ing, provided suitable terms 
offers sound prospects to an 
capital and technical skill, 
difficulties, but according to tl 
the Punjab, plenty of labour 
coolies get land to cultivate. 
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A Prst of Indigo in Bbhar.— Reports received from the 
Behar Planters’ Association, show that the Indigo crop of Chum- 
pai'an has this season suffered from an unusual pest. The terminal 
shoots of the plant, instead of growing normally, become twisted 
into a compact knot of leaves which prevents further growth. 
Plantei’s state that plant growth is so checked that the yield of 
indigo is reduced sometimes by 50 per cent, or more and on consid- 
erable areas the crop has died outright. Investigation has shown 
that the curling of the leaf and shoot, with the cessation of growth^ 
is due to the presence of a small insect, described in 1890 as Psylla 
isitii^ from specimens sent from Bengal (see Indian Museum 
Notes, Vol. II, No. 1). This small flattened insect pierces the 
leaves and terminal shoot, extracts sap and probablj’’ injects a 
poison, which causes the plant to produce abnormal growth. The 
result of the attack is the formation of the twisted knot of leaves 
in which the insect lives, and which gives an attacked field a 
peculiar appearance and dark colour which is easily recognised. 

This pest has not been particularly noticed by planters 
during recent years but has been observed on the Pusa Farm and 
elsewhere in Behar during the past two seasons. It was also 
reported from Madras in 1905. It is not a new pest, but the 
insects finding large areas of suitable food plant have multiplied 
and have, therefore, become injurious. 

One point of interest in the present enquiry is whether the 
insect is likely to recur or is sporadic. Possibly the pest was 
abundant and injurious in 1907 on account of favourable climatic 
conditions. There were prolonged periods of dry weather at times 
when rain usually falls and the total rainfall was under average. 
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The Indigo crop had, therefore, adverse conditions to contend 
with. The weakened crop, as usual, suffered more from thesi' 
insects than a healthy crop would have done. Thei’efoi’e, I con- 
sider that in normal seasons the same extent of loss need not 
r^cur. It is, however, possible that the altered eondirions of 
indigo culture during the past two years may have inihieneed this 
outbreak. Formerly the Surnatrana plant alone was grown an.l 
this stood in the ground only from March to t3etober. There was 
then no food for this pest from Movember to February, and this 
was probably the greatest cheek on its increase. During the past 
few years, the Java- N atal plant lias been exten.si vely grown. This 
plant is perennial and is left on the same ground for two yeai's oi- 
longer. A particularly destructive insect thus ffnd.s suitable food 
all the year round and this probably led to increased miiui)er.s of 
insects and increased damage to crops of Indigo. It this is the 
case, we may expect considerable damage from this pest again 
in 1908. The crops should be carefully watched. We cannot at 

present decide the cause of the present attack. 

The Surnatrana plant has, in all cases, suffered much mure 
severely than the Java-Natal, though the latter is not exempt 
from attack. The dying out of Surnatrana Indigo in several 
cases was due to different causes of which the mseet is only one. 

Next year’s cultivation will probably determine how tar the 
cultivation of Java- Natal Indigo will help the propagation of the 
pest. If the losses in the Surnatrana plant are very .severe, there 
will be another reason for abandoning this plant in favour ot the 
Java-Natal which gives more dye per acre and for the time being 
is apparently more immune against plant diseases and insect 
a+,ffl,fiks than the variety which has been long cultivated in 


Cattle-Breeding Experiments on the Upper Shillono 
Experiment Station. — The Annual Report ot the Upper Shillong 
Experiment Station, for the year ending 30th June 1906,^ shows 
that the Farm has a herd of cattle for cross-breeding experiments. 
The herd consists of cross-bred English, Bhutia and Rbasi 
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cattle. The first i.s commonly known as the Patna breed and was 
established about the time of the Mutiny by Mr. Taylor, 
Commi.ssioner of the Patna Division. These cattle may now be 
looked upon as more or less fixed in type. They are also to a 
considerable extent immune from Rinderpest and other deadly 
diseases to which newly imported cattle readily succumb. There- 
fore, they can safely be used for crossing pui’poses and perhaps 
with considerable advantage in improving milking capabilities as 
the Patna cows are on an average exceptionally good milkers in 
comparison with any pure Indian breed. These cross-breeding 
experiments are interesting, and will, it is hoped, be continued 
till definite results are obtained. — -(Editor.) 


Useful Results from an Agricultural Show. — An Indus- 
trial and Agricultural Exhibition was held in Bombay in 1905 . 
In the agricultural section many ryots took keen interest in the 
various exhibits. I refer to this show now because it since 
produced many practical results. Such shows could. With 
advantage, be held annually in every province. 

The show included a dairy with all up-to-date appliances, 
selected milk cattle, the best specimens of agricultural produce 
suitable for the country and for export, also agricultural machin- 
ery. There were also practical demonstrations in ploughing, 
water-lifting and such like, all of which may influence the 
improvement of Indian agriculture to a very considerable extent. 

In reference to the interest taken by cultivators in particular 
sections of the show, the following special arrangements have 
been made by the Bombay Government : — 

(i) On the Bombay Government Farms agricultural imple- 
ments, which were seen at the exhibition, which are not generally 
used but Avhich have been proved to be efficient, are kept in 
stock for purchase by agriculturists at cost price or by means 
of Takavi advances. 

(ii) A small trained stall' with boring apparatus will be 
maintained in each division to dehionstrate to ryots where well 
water can be successfully obtained. 


mTEB, 


(iii) An officer of the Public Works De|uii'tn»eiil will be 
placed on special duty to show how irrigation can be g<it econo- 
mically from rivers and other sources ol perennial supply by 
means of oil engines and pumps —(Editor.) 


Experiments WITH Mustard Seed at the Dumraox h.vRM. 

In 1903, it was brought to the notice of the iuspectnr-i bnicral 
of Agriculture that the mustard and rape er(tp in beiigal was 
deteriorating owing to the inferiority of seed sown. Small 
samples of good varieties w^ere obtained trom other provinces 
and tried on the Duraraon Farm. These trials have been con- 
tinued for four vears and have given interesting results, which have 
been published in leaflet No. 6 of 1907, recently issued by the 
Bengal Department of Agriculture. The results show that the 
local variety is the poorest yielder of the varieties tried. Jxaipui 
mustard has given the best yield for foui’ years with an averap 

outturn of 3 maunds per acre above the local variety, while 
another variety from Jubbulpore in the Central Provinces is a 
good second with an average increased yield of 2J- maund.s per 
acre. Dr. Leather’s analysis further shows that not only is the 
local variety a poorer yielder than Raipur or Jubbulpore mustaid, 
but both these introduced varieties contain a higher percentage 
of oil than the local variety. 

The crop can be grown in Bengal in the same year after 
paddy and probably elsewhere in many parts of India as a second 
crop if sufficient moisture remains in the soil m the Rabi 

season . — (Editor. ) 


Cotton Growing in Queensland.— This Colony seems suit- 
able for cotton growing. It is suggested that the best quahtie.s 
of cotton can be grown on very large areas m this country. re 
harvesting time of the crops falls well within the dry season 
so that picking is not interfered with by ram, which wc»uld spoi 

much of the crop. But labour is scarce and dear, and this may 

26 
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interfere with commercial success. Mr. Bottomley, an expert 
regarding cotton cultivation, is, however, somewhat enthusiastic 
about the success of the cultivation of the crop in Queensland ; 
and he believes that large areas of land now under maize might 
be occupied by cotton and that a large export trade to Lancashire 
might result without any probability of cessation. He thinks 
high class cotton can be grown in Queensland, cheaper than in 
any country in the world. The estimated cost of production 
i.s, however, put at £3 to £4 per acre. In India our cultivation 
and transport charges to seaports are much less than this. 
The Australian Government have been advised to establish an 
Experimental Station and a seed farm and arrange for the 
listribution of selected seed to cultivators. — (Editor.) 


Agricultural Associations in Madras. — A Central Agri- 
cultural Committee was established in Madras in 1905 and is 
connected with the Victoria Technical Institute. The Committee 
holds quarterly meetings. District Associations are represented. 
Bulletins regarding agricultural enquiries of special interest are 
published. By way of assistance the Government of Madras 
have recently sanctioned an annual grant-in-aid to the Committee. 
There are at the present time 22 District Associations and 46 
Branch Associations in the Presidency. Many of these are dealing 
with the main agricultural defects of their districts and taking 
steps to remedy them. Several of the District Associations 
guided by the expert advice of the Agricultural Department have 
started, or are about to start, experimental farms with various 
practical objects in view. Apprentices for definite agricultural 
work are being trained for demonstrating improved methods of 
agriculture. The most definite lines of enquiry are as regards the 
introduction of new crops, improved methods of cultivation, better 
methods of preparing crude sugar, the improvement of fodder 
supplies, the manufacture of cheap improved agricultural imple- 
ments and the encouragement of cultivation by irrigation from 
wells by oil engines and pumps. --(Editor.) 
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Some AoRictrLTUKAL Industries in Ceylon.*-— I n the 

agricultural industries in Ceylon continued ehietiy prosperous. 

The trade in tea, cocoanut, cardamom, cocoa and eitrouella oil 
remained satisfactory , The value of the trade in eitrouella oil 
materially increased and this trade, owing to increaseil demand, 
will probably increase in Ceylon and India. Arise in value has 
stimulated the cultivation of camphor. The distillation of thi.s 
product has been improved and thereby a larger yield <,jbtained. 

The cultivation of rubber and tobacco has greatlj' increased. 

Improved methods of curing tobacco are receiving attention. 

Larger irrigation works for paddy are in progress and the general 
agriculture and horticulture of Ceylon seems to be at present in 
a very satisfactory condition. — (Editor.) 

Inocdlation for Legumes. — Experiments carried out with the 
nodule bacillus isolated from the roots of pigeon pea {arhar or tiir) 
show that for this crop no advantage is likely to result from bae- i 

terial inoculation in those parts of Northern India where the pulse 
is cultivated. It was tested both in Dehra Dun and Push. In 
sterilised soil, in which the bacilli naturally present had been 
destroyed, the method recommended by the U. 8. Department of 
Agriculture gave a copious crop of nodules and correspondingly 
vigorous plants. Tried in the field, however, this advantage was 
lost, for both in soil that had not carried this crop for some 
ten years, and in soil that had borne it the previous year, no 
benefit resulted from the operation. The Dehra Dun plots 
were approximately one-tenth acre and the difterence between 
the inoculated and non-in oculated plots was one per cent, in 
favour of the latter, an amount which is well within the limits of 
error of a field experiment. It is probable that the soils of 
Northern India contain a sufficient quantity of the nodule bacilli 
naturally to supply the needs of the commoner pulses grown.-- 
(E. J. Butler.) 


* Board of Trade Journal, No. 568, VoL LVIII, 8th August 1S07, 




AGEICULTUEAL JOTJENAL OF INDIA. 


Indigo Wilt Disease in Behae. — Several cases of this disease 
have been reported in Behar recently. The cause is a fungus, 
Neocosmospora vasinfecta, well known as causing simila,r diseases 
of cotton, water melon, cowpea, hhmdidi {Hibiscus esculentus) and 
other plants in the United States. This fungus can only be. 
distinguished from several other allied soil fungi in its perfect 
fruiting condition, and the recent discovery of this condition for 
the first time in India leaves no doubt that the disease has 
reached this country. Besides indigo, gram and rahar are affected 
in Behar. The parasite lurks in the soil, being able to remain 
alive for at least thrpe years in fallow soils. It enters through 
the young roots and penetrates the base of the stem. As a 
result of interference with the water supply the plant dries up. 
Both Java and Sumatrana varieties have been attacked. The 
only hope of checking diseases of this nature is by the discovery 
of resistant varieties, and it is therefore clear that an important 
part of future work on indigo will be the separating into pure 
races, where this is possible, of all the varieties that can be 
obtained in India or abroad, and testing their resistance to the 
disease. Land which has shoAvn this disease should not a^ain 


The Desteuction of Date Palms by Tapping. — It is well 
known that great mortality occurs in Indian date palms in some 
districts as a result of tapping for the production of toddy and 
palm sugar. This has been referred to in the Report of the 
Indian Excise Committee recently published (p. 69, paragraph 
169). It is stated to be a matter which urgently demands notice, 
particularly if the development of palm sugar manufacture should 
be extended. The ruthless destruction of date palms by tappers 
is said to be most evident in Madras. In Bombay less injury is 
caused and the least in Bengal. In a letter from the Secretary 
to the Excise Committee, it is stated that in Bengal the incision 
is well below the head of the tree, roughly triangular, with its 





point upwards, and comparatively snailow, tnouyli iirnad (rig. i, 
B.). In Bombay the cut is oval and nearer the bead ( h ( ’. S. 
It is frequently deepened until it passes through the stem. In 
Madras the incision is right under the head and is triangular us 
in Bengal, but with the point downwards (Fig. T. A,.). It i.s well 
to mention, however, that other accounts of the meihuds nf 
tapping in vogue in different Provinces do n<it altogcuhi.'r agn-o 
with the above. The Jessore district of Bengal lt<r iu^-tanct' 
appears to employ the system here described for ISIadi’as. 


It is possible that a coi 
palm stem may afford a clue 
of tapping. 

The leaves of palms are I 
a full grown tree only those 
contributing to the support 
expanded green leaves, which 
ing starch and other food, 
source ot the sugary substanc 
and enclosed in the bud by 
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These are, in palms, as in all the division of plants to which the 
palms belong, scattered through the thickness of the stem, not 
ai'ranged in definite rings towards the surface. Hence it is that 
palms cannot be killed by “ ringing, ” and that they are enabled 
to stand the severe wounds inflicted on them by the tappers. It- 
is, however, essential for the well-being of the tree that the main 
vessels going to the active leaves should be as little interfered 
with in the operation as possible. 

The vascular bundles of palms are peculiar in several respects. 
In a transverse section of the stem they occur crowded together 
in large numbers near the surface, and successively diminish in 
numbers and increase in size towards the centre. In the outer 
layers the bundles contain no active vessels but are mere fibrous 
threads. On tracing these up they are found very gradually to 
sink into the interior of the stem until they approach the leaves, 
when they curve rapidly out again into the leaf to which they 
belong. As they become more internal, vessels are found, 
gradually increasing in size until they reach a maximum at the 
deepest part of their course. Hence the general statement can 
be made that the vessels run rapidly from the leaf in a curved 
path towards the centre of the stem, and from there pass 
downwards and very gradually outwards towards the fibrous layer 
near the surface of the stem. As the bundles approach this 
layer, their vessels disappear, and the layer itself is formed onlj'’ 
of fibrous continuations of the bundles. In this course union of 
one bundle with another is rare, each pursuing an individual course. 
The middle vessels of each leaf reach the centre of the stem in 
their inward curve, while the lateral vessels penetrate a shorter 
distance. The former also run down approximately in one plane 
while the latter run in a spiral to right or left and reach the 
fibrous layer in a position not directly under that in which they 
enter the stem. 

Hence in a longitudinal section of a palm stem the middle 
vessels of the leaves may be imagined somewhat as in the 
diagram (Fig. II). The crossing which is shown is due to the 
fact that the vessels of the youngest or uppermost leaf 


are 
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always the most external, and hence vessels running to any one 
leaf must cross those going to leaves higher up. 

It appears to be evident fi'oni tiie 
diagram that a cut at A directly under 
the crown of leaves, as in the iMadias 
system, will divide a number of the main 
A'essels going to the actively funetional 
leaves, which are those lowest in situation 
on the crown. It will also divide them 
in their course trom the leat to the centie 
of the .stem, a part in which they are 
large and active. A cut at B on the 
other hand will divide the vessels going 
to leaves still enclosed in the bud and, 
therefore, not yet functional, and wiU divide 
them in their lower part as they ap|n-oach^ 
the fibrous layer towards the outside of 

the stem, where the vessels are vsmall and 

probably of little importance. The result 
is that a cut at. A may cause serious 
stoppage of the raw food and water supply 
to the manufircturing leaves, and this vvill 
be the more serious the deeper the cut 
and the larger the portion of circumference 

it involves. _ . 

On the other hand, since the fiow of 

toddy eomes from the divided veeeele it eeeme probable that 

the marimum outfimv will be produced by a 

The truth of these suppositions can only be tested by cxpen- 

ment. It is. as a matter of tact, extremely d.fccuH o tme. out 

evv.+;nii nf the vascular bundles, and 

the course of any large propoiti ■ 

to decide exactly what injury w.U be caused 1^; a cut at ^ 
particular spo . ^ ‘ . .. p tourae of a laroc proportion 

manner, owing chiefly to the .bhq« ^ ,ho diflhrent bundles 

of them. Lateral connections between 

would be of importance in providing an alternative path for the 



Fig. II. 
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sap in a divided vessel, but they are stated, and appear, to be rare. 
Still it seems likely that there must exist some such path by 
which part of the water current can be deflected around large 
wounds. It is difficult otherwise to explain what advantage can 
result from the practice of tapping alternately different sides of 
the tree, which is nevertheless almost universal. 

Without entering into these anatomical questions, it is certain 
that much useful information could be derived from systematic 
experiments. 

In the first place, it appears necessary to test by direct experi- 
ment the effects on the active leaves of wounds of different depths 
and areas, inflicted directly under the crown and also at a little 
distance further down. The shape of the' wound should also be 
varied, the triangular cuts of Madras and Bengal with the deepest 
portion above and below respectively, and the oval cut of Bombay 
being compared. Other incision such as spiral or V-shaped 
might also be tried. In the next place, the amount of juice 
obtained with different types of incision requires investigation. 
Finally, it would be necessary to see how far the two requirements 
avoidance of serious injury and extraction of the maxim um 
amount of juice, can be reconciled. It is clear also that the 
methods of tapping actually in use require much more careful 
examination than they have received. Much time would be saved 
by working from the known to the unknown, and it is scarcely 
possible to plan a detailed series of experiments in tapping until 
local practices have been fully investigated. — (E. J. Butler.) 


Bombay Cotton Seed Cake.— Dr. Voeleker, in his Annual 
Report to the Royal Agricultural Society of England for 1906 , 
draws attention to the fact that the amount of sand in Bombay 
cotton cake has increased somewhat of late, or in other words, 
the seed used is rather more dirty. — (J. Walter Leather.) 


Sorghum Poisoning.— In view of the number of cases of 
sorghum poisoning which occur in India, the following note, 
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taken from the Julv Number of the Queenslaml Aurieultural 
Journal, may be of interest : — 

“ A veiy important discovery with regart! to sorghum 
poisoning was made by Dr. S. Avery, Chemist of the Nebraska 
Agricultural Experiment Station, who has sliowu tliat Carbo- 
hydrates (sugars, as glucose, milk sugar and molasses) act as an 
antidote against the poisonous action of pru.ssic acid and the 
prussic acid yielding giucoside. The presence of sugars in tlie 
first place retards the action of the enzyme in liberating free 
prussic acid ; and again, prussic acid unites with sugars to form 
less poisonous addition products. Dr. Avery reeommend.s, there- 
fore, to give to an animal sutferiug from sorghum poisoning, in a 
case that its condition still allows medical treatment, a str<.»ng 
solution of gluccjse syrup or molasses ; or, again, a large quantity 
of milk. Actual experiments have shown that an animal could 
be given a large dose of pure prussic acid, up to three times 
the fatal dose, if glucose was given at the .same time ; the animal 
became very sick, but still recovered. Farmers have, therefore, 
a fairly safe remedy in molasses for the.se eases of poisoning. 
Treacle is a cheap and valuable cattle food in almost anj' countrjp 
especially for sweetening bliusa, chafi" and such like fodders.”— 
(A. G. Birt.) 

't- ' ■ . . 

South African Locust Fungus. — As mentioned in a formei' 
issue (Af/rumltural Journal of India, Vol. II, Part 2, p. 208, 
April 1907), experiments with the fungus received under this 
name from South Africa have failed to show that it is capable of 
killing Indian locusts and grasshoppers. A recent publication 
of the Transvaal Department of Agriculture (Leafiet No. 5, 
Division of Botany, 1907), helps to explain this failure. It is 
shown that the true natural locust parasite in South Africa is a 
different fungus (“ Emfusa Grylli ”) to that which has been 
distributed under this name {“ Mucor exitdoma The former, 
while a deadly enemy of locusts, has not so far been cultivated 
artificially and hence is not available for systematic use against 
these pests. The latter is probably quite harmless to locusts and 
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most likely only grows on their dead bodies after they have been 
killed by the former or have died from natural causes. As the 
latter is the one which has been widely distributed for testing in 
India and elsewhere, it is not surprising that no good results 
were obtained. It would be interesting to know whether the 
true locust parasite Empusa Grylli” occurs in India, as up to 
date it has not been found. Any one who observes locusts or 
grasshoppers dying in numbers from no evident cause, would 
confer a favour by immediately sending specimens of the dead 
locusts to Pusa for examination. Unless, however, some means 
can be found of cultivating the fungus artificially, it will not be 
practicable to attempt to disseminate it on a large scale. — (E. J, 
Butler.) 


The Strength of Wheat Flour.— In the Journo': of Agri- 
cultural /Science, VoL II, Part 2, of 1907, Mr. T. B. Wood details 
the results of an experimental investigation on the cause of the 
strength of wheat flours. To what this strength is due ls a matter 
of much discussion. Chemical examination of flours has so far 
led to very little increase of our knowledge of the subje.ct. Since 
Biffen has shown that “strength” is a Mendelian character, 
that is to say “ hereditary,” the question of obtaining strong 
wheats seems to rest in the hands of the plant breeder. 

The size of the loaf of course depends on the strength of 
the flour from which it is made. Mr. Wood shows that the factor 
which primai'ily determines the size of the loaf which a flour 
can make is quite distinct. Flour contains a certain amount of 
sugar, but it is also capable of forming more sugar from the 
starch which it contains by reason of its “ diastatic power. 
This “ diastatic power ” is due to the presence of the ferment 
diastase which can convert starch to sugar. The paper in question 
shows that the size of the loaf depends in the first instance 
on the amount of sugar contained in the flour together with that 
formed in the dough by “diastatic action.” Mr. Wood proposes 
to measure these amounts by incubating flour with y(iast and 
water, and collecting and measuring the carbon dioxide gas 
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evolved during 24 hours. It is the amount <.)t‘ gas evolved in the 
latter stages of fermentation which more directly determines 
the size of the loaf. It is probable that the shape of tlio ioat 
depends on the ])hysica! properties of the gluten — (H. K. 
Annett.) 


Losses in making and .storix<; Fakji Yakd Mani'ke. In 
the Journal of Af/vicultiiral Semire, \nl. 11. Part 2. Mr. T. B. 
Wood discusses the causes which give cake-made dung a high 
reputation among practical men. The author’s experiments 
seem to establish this reputation from a chemical point of view, 
and they offer ns the probable explanation. He shows tliat there 
is much more ammoniacal nitrogen in dung from cake-fed ani- 
mals than from animals fed on a poor diet. This form of nitrogen 
is readily available for plant food and produces a vigorous effect 
on the crops to which it is applied. At the same time eake-niade 
dung is found to be more readily fermentable than dung made 
from poorer foods. Consequently it is more liable to loss during 
storage, and this loss falls chiefly on the readily fermentable 
ammoniacal nitrogen. 

The author concludes that in ordinary good farming one- 
half the nitrogen of purchased foods is recovered in the dung.— 
(H. E. Annett.) 


Peoduction of Tea in India.— The annual statistics of the 
production of Tea in India ha\ e recently been published by the 
Commercial Intelligence Department from which the following 
main features are taken. 

The total area, 531,808 acres, is only slightly greater than 
that of the preceding year, but the increase since 1885 has been 
85%. The total production now stands at 240 million pounds, of 
which nearly the whole is exported ; the United Kingdom is the 
chief customer and takes 73%. The increase in production since 
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of the last year were appreciably better than in 1905 for all 
qualities and in all districts. The capital invested amounts to 
about 21 '8 crores of rupees, and the number of persons employed 
is close on half a million. — (J. Waltee Lbathee.) 


Indian Dyes. — In a recent Memoir* of the Asiatic Society 
of Bengal, Mr. E. E,. Watson details the results of some interest- 
ing experiments which he has made on the fastness or permanence 
of indigenous dyes of Bengal when exposed to the influence of 
light, soap, alkali and acid and which he has compared with pure 
artificial dyes. He finds that some, such as “ bakalu ” (ex 
CcBsalfinia saf^an), “ manjista ” (ex Ruhia cordifolia) and 
“ catechu ” (ex Acacia catechu), whilst not ranking so high as 
turkey red, compare very favourably with the great majority of 
synthetic products. Latkan (ex Bixa oj'ellana), red sandal (ex 
Pterocarpus santalinus) and padauk (ex Pterocarpus dalbergioides) 
fade so readily on exposure to light that their value is only 
nominal, whilst some dyes such as “turmeric” fex Curcuma 
longa), “ kusum ” (ex Carthamus tinctorius) and “ palas ” (ex 
Biktea frondosa) are extremely readily affected by all agencies. — 
(J. Waltee Lbathee.) 


Leaf Manuee. — Apropos of the value of leaves as a 
manure, the February issue of the Queensland Agricultural 
Journal states that it has been proved by Grandeon and Henry, 
two of the Nancy Professors, that besides serving as food for 
earthworms and other organisms, the activity of which keeps the 
soil porous, friable and superficially rich in nutritive mineral 
matter, dead leaves fix atmospheric nitrogen to the extent of 
12 to 20 lbs. per acre annually. — (T. F. Main.) 


Cotton in West Afeioa. — The British Cotton Growing 
Association have issued their Second Annual Eeport describing 
the experimental work which they have carried out on the West 

* Vol. n, No. S, price He. 1 . 
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Coast of Africa. It appears that the Association have ses'cn 
plantations in the three districts of Western Africa, /•/:., Suntliern 
Nigeria, The Gold Coast and Lagos. The Report does not take 
a very optimistic view of the prospects of cotton in tliose parts, 
especially in Southern Nigeria where a species of insect, one of 
the bollworm class, has wrought havoc among all varieties, native 
as well as exotic. The cotton seems to have suffered consider- 
ably from a number of insects and fungoid diseases of which the 
“ bollworm ” and “ blight ” have done the most damage. 

Judging from the few results obtained up to date, none ot 
the varieties of Egyptian cotton are likely to prove succes.stul, 
trials have been made with Yennoviteh, Abassi and Metatith with 
very disappointing results. A few of the native varieties have 
given moderate outturns, but some of the Americans have given 
much the best results. 

The proportion of lint to seed appears to be fairly satisfactory 
in most cases and prices equivalent to those current for Middling 
Americans have been obtained. 

While the report on the whole takes a somewhat gloomy 
view of the future of the cotton industry on the West Coa.st of 
Africa, it must not be forgotten that the experimental work is 
still in its initial stages, and the results obtained up to date 

cannot be regarded as altogether final.— (T. F. Main.) 

* ■■ ■ ■ ■ . . 

Maduea Cattle Show, 1907.— This Show is held in connec- 
tion with an old established amiual fair to which large numbeis 
of cattle are brought. In May 1907, about 16,000 cattle were 
brought for sale. Selections were made from these and oidy the 
best animals were admitted into the Show enclosures. Lheso 
consisted of — 

68 pairs of bullocks, 

12 breeding bulls, 

4 cows, 

92 Jellicut bulls. 

The Show was organised by the Madm'a District Agricultui’al 
and Industrial Association, assisted by the Agricultural Revenue 
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and Police idejaartments. It was not very successful this year 
aud it is clear from the report that the exhibitors were somewhat 
suspicious as regards the objects of the Show. The Committee 
are bent upon popularizing it, and prejudices will disappear in 
time. At these large annual fairs, which are common in many 
parts of India, there are great; opportunities for demonstrating 
agricultural facts which may prove of great value to practical 
agricultui'ists. It would, for instance, be easy to show by lantern 
slides the life histories of particular harmful insects, and it would 
not be difficult to describe the actual damage done and give an 
estimate of actual loss and the means of combating it. The 
Agricultural Department could moreover have an exhibit stall 
for specimens of crops, implements and such like, which had been 
proved to be specially valuable in particular districts, with an 
educated attendant in charge fully qualified to explain all circum- 
stances to the people in their own language. The value of 
demonstrations of this kind cannot be questioned. 

In some parts of India it is, I know, very hard to overcome 
the prejudices of agriculturists. In time, antiquated traditions 
will disappear among agriculturists everywhere. The Association 
will doubtless aim to extend the scope of the Show to include 
exhibits of all kinds of agricultural produce — sheep, goats, buf- 
faloes and particularly young stock. 

In the Canal Colonies of the Punjab the new Colonists show 
great emulation in exhibiting, at an annual fair, the produce of 
their farms, their cattle, horses, etc. The Lyallpur Fair, for 
instance, is really a “ week ” which combines, in a very practical 
way, business yvith pleasure. The Colonists, encouraged by the 
Colonization O^cer, are uncommonly keen on sports, but they 
are also uneomiponly keen to sell the produce of their lands and 
surplus stock tb the very best advantage, and both objects are 
attained. I suggest that the Lyallpur fair provides an object 
lesson for other parts of India. 

It is suggestive that 92 of the entries at the Madura Show 
were bulls which are reared specially for “ Jellicuts or Thamashas. ” 
A game is played with them which may be described as bull 
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bartering. The more spirited and fierce the bull is the more he i-< 
valued. I believe that if the Executive Coinniittee look a 
special interest in these and other pastimes and encouraged them, 
it would be easy to develop the Madura Show into a souiul 
annual agricultm-al exhibition. If the Sahib gets iu touch with 
the people over their sports and pastimes, he will easily intlueiice 
them in other ways.— (Editor.) 


The Cultivation of Mangel Wurzbl. — (Agricultural Depart- 
ment, Bengal, Leaflet No. II of 1907). — Good results have been 
obtained in several parts of Bengal, with this crop, when gi’owu in 
the Rabi season with irrigation. A I'ich loam or clayey loam 
soil is required, — also good cultivation and liberal iiuiuuriiig. A 
heavy dressing of cow-dung and two to four maundsof common salt 
are recommended. Two to five seers ot seed should be sown per 
acre at any time from November to February, iu rows two feet 
apart. The plants should be singled out a foot apart when they 
are fairly established. The crop is harvested when the leave.s 
turn yellow, the roots being pulled by hand. They can be stored 
in a heap under cover and when fed to cattle should be sliced 
with a chopper. The leaflet makes no mention of the great 
obstacle to the cultivation of this crop, its liability to destruction 
by insects, which attack it seriously in this country. The crop, 
at Pusa last season, weighed less than 20 tons per acre or about 
half a really good crop in England.— (Editor.) 


Conservation of Manure, — (Agricultural Department, 
Bengal, Leaflet No. 7 of 1907).— This leaflet describes how the 
dung and urine of cattle should be conserved. It is pointed out 
that the phosphoric acid is in the dutig and the available nitrogen 
and potash in the urine, and as these are the most valuable con- 
stituents in manure, they should not be lost. Cattle stalls should, 
therefore, be so made that the urine runs off into a receptacle from 
which it is added to the manure heap or pit or at once applied to 
the land. A pit is recommended for the storage of manure both 
liquid and solid. In districts of heavy rainfall the pit should be 
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roofed, and to prevent excessive heating, manure should be 
packed down tight in the pit as occasion requires. If a manure 
heap must be made in the open, it should be mixed with earth 
and covered to a thickness of six inches with loamy soil.— 
(Editoe.) 


Ensilage foe Foddee. — (Agricultural Department, Bengal, 
Leaflet No. 8 of 1907).— A statement of the processes occurring 
in the making of ensilage and the temperatures, etc., required to 
make the best quality. Directions are given for the preparation 
of simple silos in two forms, the stack silo, the pit silo. The use 
of a thermometer in determining temperatures is recommended 
and careful directions are given to prevent damage from water. 
Maize, cut when nearing maturity, and juwar, cut when the grain 
is formed but not ripe, are recommended for ensilage and the 
danger of poisoning from young juwar is pointed out. 

The leaflet contains valuable information scarcely suited to 
any but a very advanced farmer, who could understand the use 
of the thermometer and the term 1 1 Oh F. — (Editoe.) 


Bonembal and Saltpetee as a Man cjee fob Baddy. — (Agri- 
cultural Department, Bengal, Leaflet No. 10 of 1907).— Selected 
raiyats of the Burdwan Kaj were supplied with bonemeal and 
saltpetre for application to paddy : the results obtained show 
that, where the manure Was used, the average outturn per bigha 
was 13-4 maunds of grain and 18-2 maunds of straw, against 6-5 
of grain and 9-9 maunds of straw from unmanured land. The 
cost of the manures was Rs. 4 per bigha (l maund of bonemeal, 
10 seers of saltpetre), while the increased return is Rs. 25, show- 
ing a clear net increased yield of over Rs. 20 per bigha. There 
is no doubt that experiments have proved that bonemeal has a 
special value on the paddy fields of Bengal in comparison w^ith 
arable areas in other Provinces. — (Editoe.) 
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A. Molony, i.c.s. 
22 of the Depart- 
United Provinces 


Manual of Irrigation Wells. By E. 

Collector of Gorakhptif. (Bulletin No, 
raent of Land Records and Agriculture, 

Price, 12 annas.) 

In this manual Mr. Molony goes into great detail when 
discussing the principles whick underlie the science of well-boring. 
Having first described these in popular language, the author 
proceeds to treat the subject in a thoroughly scientific manner, 
devoting separate appendices to the more important theories 
involved. Much space is also given to detailed instructions as to 
how each piece of work, in the construction of different kinds of 
wmlls in the alluvial tracts of Northern India, is to be carried out; 
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Theobroma Cacao or Cocoa. Its Botanv, Ccltivatiox, Chemistiu 
AND Diseases. By Herbert Wright. 

Messrs. A. M. andJ. Ferguson have recently brought .nit 
this work and through it Mr. Wright has given us a usHul 
contribution on this important industry. The author has endeav- 
oured throughout to collect all useful information upon the 
subiect and to present to the reader in a concise and s) sttinatn. 
manner a full account of the Cacao industry as at present 
carried on, not only in his own country of Ceylon but 
also in all the Cacao producing countries ot the ^ wo . 
The publication covers the whole field of this nidus rj. 

author commences with a careful summary of the wodds Cac. o 

producing countries together with the climatic anc o . ler com 
tions prevailing therein and then proceeds to describe the varieties 
of Xrop 4ich .re grown in each, Mr. then gee. 

to treat his subject' from all its different aspects, first, as it„< . e 
. r „..L,rlo„. with reference to which he d.ecueec. u. 
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A chapter on insects and tungoid diseases loiiowb 
I suggestions and instructions as to how these enemies 
■esisted and combated. 

^h’io-ht appropriately concludes his book with a summary 
:le and present position of the Cocoa Industry m which 
demonstrates by means of figures how lapidly this 
s increasing and developing not only in old Cocoa- 
countries but also in new regions hitherto unknown to 
fivation. The text is suitably illustrated with 18 plates 
^rnical scenes in Cocoa cultivation (1.1. Main.) 


The First Scientific Report oi me jraiui 
Station, Madras, has been received at the office of the Inspector- 
General of Agriculture in India. Mr. C. A Barber, Ecmiomic 
Botanist to the Government of Madras, has prepared this Bepor 
and has devoted himself mainly to giving a justification for the 
establishment of an Experimental Farm m the South 
District. Mr. Barber explains that the object of starting t is 
Station was chiefly to study the groundnut and sugarcane crops. 
The former ranks second only to paddy in South Arcot and me 
latter provides an industry which has greatly declined in recent 
years. Mr. Barber makes out a strong case for the urgent need 
of scientific assistance in which these crops stand. During the 
last 50 or 60 years, the groundnut industry has been subject to 
great fluctuations in point of area which steadily increased until 
1892 when it rapidly declined only to rise again in^ 1899, and to 
continue increasing till the average acreage under this crop during 
the period 1901—1906 was no less than 300,000 acres. An inves- 
tigation into the cause of these fluctuations together with a 
careful study of the more serious diseases and insect enemies 
of this crop is now being systematically carried out. 

Sugarcane, while never occupying very large acreage, has 
always been grown in all parts of the district, but the area under 



LITBEAfURE. 


this crop has greatly fallen off within recent years. The ffite of 
the industry has always been clo.sely bound up in that of tli<- 
European Crushing Mills, and the low priee.s ruling for .sugar 
during the last few years has compelled the owners eitlier to stoj> 
working these mills or offer lower prices for the canes and henc ' 
Cultivation has decreased. The only remedy for sucli a state of 
affairs is to produce a better quality of cane and lanv there is ,a 
great demand for good seed. It is hoped, therefore, tliat the farm 
may prove a useful medium for the supply of the best .seed eara'. 
— (T. E. Main.) 


Alcohol as Foel. Bulletin No. 277 of the Uniteh States 

D bpartment of Agriculture. By Lucre anl WoonwAun. 

Those interested in oil or gas engines will find much inter- 
esting information in Bulletin No. 277 of the C. S. Department of 
Agriculture, recently compiled by Messrs. Lueke and "Woodward. 
Though the Bulletin is written with the ijrimary object of discuss- 
ing the prospects of alcohol as a motive power, yet there is a great 
deal of detail treating of the construction and mechanism of all 
the more important types of engines now upon the American 
market. The Bulletin is written with the object of giving 
assistance to the American farmer who is presumed to have 
little or no technical training in engineering. The choice of 
lano-nao-fi and use of terms is, therefore, of a simide, easily under- 
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of manufacturing a gailon ot aiconor uum 

estimated at 6 annas or less. The erection of a 
seem out of the way, especially in parts wher 

system has come into ATOgue. 

Keeent trials with motor cars show that al 
to compete with gasoline or kerosene at pres 
chief advantas'es claimed for it over these fue 
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Memoirs of this De}»artnieiit, denling with seietitifie suli- 
jects relating to Agriculture, will appear from time to time 
material is available. Thej’ will be published in .separate .serie.s, 
such as Chemistry, Botany, Entomology and the like. All con- 
tributions should be sent to the Editor, the Inspector-General (if 
Agriculture, Nagpur, Central Provinces, India. Contributor,^ 
Avill be given, free of charge, fifty copies of their contributions. 
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